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INTRODUCTION.,

iy Yo

S¢ much hus been written during the last twenty
ox thirty years shout the quantitative detemmination o¢f
ehloral hydrate, and so many methods and modifications
of axi&ting“methnﬁa have bean put forwsrd, some with
aansi&erable merit, and others open %o more or less
serious chjections, thet a genersl survey of the pubjeat
weg censidered desirable.

0n secount of the extensiveness of & eomplete
study of every known method, the work hss been, of neow
essity, made rather cursory in eertein places, and more
exhanaﬁive'in others, Where a unanimity of opinion exe
iste smong investigutors, regurding some phase of the
work, the éwitar hag perhaps heen satisfied with & few
results, if these sppeared to bear out that opinion,
Other phages which appesred somewhst mere sontentious,
‘were gone into more fully, and 1f the writer's findings
’w%xé'a£~a rather e@paﬁaﬁa'natura to that of another
1nwe$tigatar, the work was discussed at some length,
the theory gone into c&rafally, and, 1f ‘necessary,
st&tementa in the iitaratura brought to besr.zs sup
porsing evidencs.

Certain methods were reviewed and eriticised

merely on the general principles involved, the orige
inetor's own figures being used, without much corrob~-
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orative work being done.

Points regurding the technique of the me ﬁh&dﬂ.
menipulative ai:ﬂfieuitia;a,aw. , are discuased where they
are worthy of mention.

Certein methods which sppeared to give erron-
sous resulis, were msined 1o find the reason fox the
errors, and if possible, to correct them., One was found
%6 be capable of aerﬁeatim by & slight change, the
error in another wes e‘me to & segondary reaction which
it wag not found paasi&s o alimin&’ae, snd 80 Ofa

RMM:' y&rtiaulw mwm&m was pajd to & method
for es tt;ma'hing eh&.emi h;y&ra% in orgens and tiwuw,

. the &emna of which appea red in an authoritasive book.
Guite recently, in & very late mitian o:t 'aha Bume he&k,
the method is reproduced exsetly as in the esrlier one,
%hﬂ.a ,iaﬁ%hm is abtecked severely, am in view of its
fundamental weoknese, and of the numerous stetements
of &f:m:f m%migwm regurding this point, 1t ie
éar@rismg thet 1% aﬁﬁaam in the aﬁm form in the
reégent adi’biesn. The method of aammtim has been maﬁ-» i
:mia& by ‘sha writer in such a way ssto give resulis
. mugh more nesrly Qarmat, and less liable to criticism,

, one of the main purposes in underiaking this
‘;mmmw study, was to try to develop the method
which Was most sdspted for the determination of ghlorsl
ﬁyﬁra_i’ss-\ in orgens &ﬂ% tissues, =0 that this phase af
the work was studled & lﬂﬂ#mﬁam in cmmi;
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The older methods which depend,bn general, on the
libveration andumaasuramentyax chloroform from chloral
hydrate, sre obviouvsly unswiteble for its detection in
possibly quite amall emounts in the animal-arg&nism,
and thepe methods, therefore, are maraly'méntiaﬁé&@
Another reuson far:nét atnﬁying.theaa'mathads is that
‘they are inherently sppreximate, and are not used st
»thsv@reﬁemﬁ time whaﬁz @ﬁ&@%aasﬂ-isﬂxeqaixaéﬁ

| Other methods, although perheps not entirely
 &&$$&& faw %ha determination in bulky squeome dist«
illates from arganﬂ, h&va bean a%ﬁ&ia& to some extent,
n&var‘&h&l%s‘

. Finslly, & series of teste was srrenged, using
ﬁar all of them, oue aarafully prepared solution,

v»Tha”vawiaug metheﬁs»wera follé@ea uging this salutien,

».:aaa the results mey be eonsidered ta be strietly comp~

ara%ive. The tests weye made within as ahewt & time as
wes found convenient, the solution was well eorked in
- an amber batﬁze‘éa& kept in the rsirigex&%aw aurmng
tha'ﬁanrsé of thaae’a$@a¥imaﬂ%8u

The results of this series of tests is records

o8 elsewhere in this report..




THEORETIOAL
CONSIDERATIONS.
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Bafére revieﬁiﬂg the agtual methods of anaiya&a, it

. will be well to discuss in a genmeral way the fundemental

Condliei
 reactions on whish tha methods avre besed; &0 that 1nh@ran£

;ffidm$riau1tiaa may be properly understeod at the, outset,

o Chlora) iiself is the tritharal&ahyﬁe of aaataa aeia
© (601;:CHO ) ant chloral hydrate ( CClg.0H (08)z) 1 & hyarat-
,}»,aﬂ form of thia substange, although it appesrs not te be an

ordfnar, hydrate. It is one of the fow substances having tla
ZEVIsaarasgl groups attaehaa to one earbon atom. it eamb&n&a
‘with Sedium bisulphite, ammonia, hydracyania aéiﬁ and aeatiw ;

. arhydride, and redudes an ammoniacal selution of silvar*

One particular property of this substance is used a8
a ﬁaai% for its eatimation. It is asted on very raaﬂiiy ky.
galkalias, givﬁng ad reaction produsts chloroform ané alkalinaj
.~£$rma$a a&eawﬂing te the following aqpaﬁ&ﬁngw |
| (1) 0Ly OH (OH), + KOH = GHCLy + H.GOOK + B0
_ The methods based an~tk&a raaetian may be ﬁi?aéaa inﬁa |
ﬁhﬁﬂﬂ which aapana on 5 measurement of the volume 6f e¢hlore-

. form obtained and a subsequent calculatien to the amount af

_;,';“;ﬂwa& hydrate, and those which depend on a ﬁe&@rm&ngﬁiﬁa"
“_ of the formic soid produced, either by %&tmaﬁiﬁﬁ«&f“thﬁ~ﬁi~
- kall used up 1n neutralizing the aeid, or by the redustion

et mara&ria shioride solution. , s
,,,’ This reaction as represented by equation (1).a@p$gyg,.
' at firet sight to be quite simple, and indeed if the resstion



.....

| ”“;7'3$@ppad with the products named above, no difficulty *9“15

;{3,;;5agggraang to thix ‘equation. Yerner'

be encountered. The fact is, however, %ha% a glower se-

| aenﬁary raaetian ia 4ot up between the eh&aratarm and & ,;
‘_wtmr quantity of alkali which in the cold sppears to
" be repraaaﬁtad naiuiy'as fnllatﬁ, B
) enmﬁ + SEOH = zmsx + 00 + aage

| wheza mmxma mmg g:.m m' and a.lmm amwms w— o

R 1@@ f@rmad._, o e e i
: L & iurthar éﬂmﬁliaa%ian arisea if %ha aim&lima3 g;¥f1'
"»tmra ia haaaea, far, nnﬁsr-%haa& aan&&tiana & &%xll 1&?5&?1
'v:quantity af axkali is used up in n&a&raliming & segond ”"

%:»p@?tiﬁa of formie aaid praanaed agoording to tﬁa equa%zan
(3) emol; 4x08 % BECL + H.COOK + 8Hg0 .
Thisle & E&ntx have shown tha$ Bﬁ%:}fj,g:¢

',.,j‘m’ﬁfﬁl“m

"3'fgt bailimg teuperature, is capable of sonversion to formate ff{
. E

opility of the produstion of fwmaw from CHOLs,

A knnxlaége af th@ aa&ﬁi&i&n& unéar uhiéh these ro- _W"
a@tiéaa progeed most rav@rahxg is therefore nesessary to
o study of methods based upon
;T;iaarﬁ Bays tha& tha rat& ax éeeamgaaitienrﬁf ahlaral hy-
érata %y basz& 3& 9rapm»tz@nn£ to the excens of base use@
@Vﬁ& that naaaasary to :@rm th@ subatance e@x {CH (Qﬁ};aﬁ}gv
and in a a&ﬁené paper ¢ axylazas ﬁhat he aana;éeya ta h@
the me im of the raagti@:&p

thﬁm. Xn ﬁhia aeuna@tzaa

algo shows tha pﬁ&ﬁiﬂ :f.



. A mabhad of detsrmin&ng the formic acid graéuaﬁa aur~-
- &ng tnia ahaage by msaauring tha vwluma of alkall used up
;Q;ain nau&raiiz&ng it, is ia féEM¢ﬂlﬂ£6 and is ﬁzs¢uaaeé in

';j %h$ next ssgtion. ﬁ&&a a similar ﬁaterm&aatian, using thﬁ

”Tffmath»a of reﬁuat&aa<af maranria j‘;eriﬁﬂ iﬂ 5**““*

' YOLUMETRIC DETERMINATION %F mmm Aam
| __Jmsﬁmm; ACGORDILNG 70 EQUS TION

ﬁhia nothod 1% gnita ra&%ﬁa and £ T*;?‘u‘affﬂ“f*f“”
‘t&ens a?@ @%serﬁﬁ;

it s a“friﬁiﬂﬁﬁlg a&au&aﬁe far &11 are j,f
‘ﬁ an tna a&~

 dinary purposess’ Substances aa@abla of aa%ﬁ“
}“””“fiahaﬁlﬁ be. abaanz* Th | should on

_.§w7anﬁ s&v&n more in &atail &n %he nexﬁ aeetimua are aimwlyy
| attempts to fulfil the avove conditioms.
. $t sesms however, that thﬁre is aiways & x&%&xa ﬁaubt
88 to whether reaetion (1) bas gone quite to- mgmmn, c:ml
'wh@thﬁr reagtion {2) bes become aypreaiat@e. Self's sugges~ QA
| hian %& estimate the amount of ehloride artar n@uﬁw&lizataaa,f

and make ‘the neeessary correction, seems %@ be the @Tiy graa-;

L tiaabxa way of aearaamzmg the éiffiaulty. Xt agpaars %e aark*'~\'

:?¥ﬁry a@zi at @véinaﬁy t@mp@@n&area, aa&.eevtain&y giﬁfj 8 de-~
‘riniﬁa mﬁaaure of the yr@graﬁa of reagtion (3}. Even a@yxy«.




n

| ajpﬁiﬁyimg this sorrection, the results are srroneous, HoW-
ever, if the m&xﬁwa is8 boiled, as under these aimé.itims,
| + & pertion of the alkau is used up in neutralizing a z’urther
e qmtuy ai‘ rarm% a&ia wedaaed aeawdmg te aquaum (3).

ﬁﬁtﬁ‘ﬁﬁ? E&IK& Tﬁfﬁ %&g@’i‘l@ﬁ @F

e wm rmw mm in the last method vas as‘t.imatnd by
| g,,'véwt»emimx;g hoy, wm M&n;}f;g:ﬁ 81

kall wes used aza :m :Lts E
| £ "-__stwn, 'I’ha formie aoid mey also ba deternined by
- ,-1% rsaﬁmm mﬁimx on mwaame $hlm*&ﬁ@§ ?»ha z*amz;,‘;jg_i
me:t m&ng fil‘hﬁwﬁ m& mighaé. The: mhh&é was ﬁua eriginal-
1y to sea1a®, and betng. g uptrie is. m;mme of givin
m*&a w&nxw m tb@ pravzew ones A: further point
]m favour 1s
oo With g ;',;;1, no mw than the merest traces af m?i*“f 6 are |
pr:».,gi;;““n secording to equation (3).
hy thm mﬁh@d tmmrax*% %he amz.z
lmay ba azmm to x»mam in the cold chleral hydrate sam*
. tion mt.xl all ressonable doubt as to the sompletion of
_,wmﬁ% {1) 48 ﬁi_am@l&d; and the liguid then mads very
5lightly acid, and the calemel ‘oeipitated, as will be de-

seribed later. This method tekes more time than the laat

- 4 -_.a,is» in aam mm@iam wan after lons

Whm waawdi g

,g;m, but it is open to less objestions. , |
?m:r» mwmmm need to be ewamé, and msﬁa are
:uma m&‘ 8 th@armxwx than

of a techhical aamrm such a8



"""anaurzn@ the somplete presipitation of the ealomel.

| " ofi the whols, this method is quite %&tiﬁfﬁﬁt@#?, )
:,z n be remmmma that the alkaling :uqum st mt

ve heatad- ' In dealing with lerge distillates, which

' 53,muﬁt be reduced tﬁ smaller bul

. ed, giving an excessively large amount of form
o ; ;k{§¢a equation 3).

ke before graaiyitating

E_ﬁha ealamai, they must aﬁ&iauazy be &xaetzy ﬁ@utra& én»’l; f;;Z
ing evaporation. If aeld, formie seld from reaction @
| ffwizx be 193%, if alkaline, the ehloroforn will be aﬁta¢k~f5,;j

%] aﬁiﬁq_

A spaeial m@thaé af treatmenﬂ is eutl&naé in the ”f‘

,  h&@rax hyﬁrata‘ | ;
A method due to Arel

) 1_ngslaky asﬂumea tha rarmatian |
:?,éf ah&aviﬁ@ but uat of rarﬁiﬁ aeld; fram the a@tian ar
 alkald upon chloreforn im hot solution. He therefore
. boilg the alkalime iiquid down ‘sa a‘m?xl bu:i.k, and 'ﬁhéﬁ L

_ precipitates the calomsl. Elsewsers in this report it

;}uuix1 be shown that greatly exagzerated : f,W“ _'
- vaxuag result if this prodedure is f@lla«ea, Th& maaiw_

. Pied treatmeni which ie suggested in this paper gives re- i

'\.“'“»V*”s“m“ Yareh are gonsistent, never too high, and are quﬁez

‘ff‘eloﬁa to the theoretical value..
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lswﬂﬁwwwﬁwmf  o ijiifti>“ffmi;j   :;.ff ¢$} 

A method has been ﬂugg@ﬁ%&ﬁ in &hﬁeﬁ.th&-raagtién _
. expressed by eguation (1) is aarr¢a@ out by rafxnxing tha
ghioral ‘hydrate solution wi%h magnasium<exiéﬁ» The eleav*
'aga of ﬁj&;gﬁf}j;ﬁra&e by thza means has bﬁaﬁ found paaa1~ |
: ,ﬁl&, and, owing %@ tha taak&u hasia yrayarﬁiea, and graater
| ingolubllity ef the ax.ke.u.,; 41t bas been sonsidered that pose
| _  "f{! th@ 1ntar£awanaa a£‘ l@:raaati@m£ exwrahg,;f,,ﬁ;x:(”
 tioms (ﬁa} and. ®) mgm, by ‘the wse of this alkals be o1t~
 mimateds B | .' e
% bes been found by several *smmam %ha‘béh&ﬁ- =
rafarm is neted an* enly io a very ﬁlaght ex&ant by magnﬁa»
 $&& with the formation of a trase of m&a xiﬂﬂm chloride,

k';,fhmig»wha&-ﬁéama rather remarkable ia_that7§.&ﬁﬁsi§ﬁva§1$ 
 emount of chloride is formed ( about Bf of the original

© substence) when ehloral hydrate itself 1s botled with meg-
‘mesium exide, so that for our purpose we mist comsider that
B sgﬁatién {2) is quite an appreciable faetor in the paaszblé :
 decomposition of the liberated chloroform.
| ,' Let us now ﬁansi&@v the reagtion which we nave aeﬁisaawf
- ted &ﬁ Reaction (B). Tesis made by the suthor with ehlevararmf

o }%ﬁzwﬁium éxid&t for the possible presence of favma&a |
"°"fw@ra definitely negative, This would suggest thevefore, a
*gaaé=m@%&@ﬁ of determinatiom, 40 reflux with Mg@, filter



© form being atsacked in f’zm

- ghloroform prof

(10)

off or disscvive the Mgo remaining at the end of the reac- |
tion, and then eatimate the formats as ugual., In faat; |
guch & method appears in a stand It

was thought,however, that by enmlogy with the formatien
of ah’s’.wm@ from chleral hydrate but mot from m@wxm, -

ard work on drugs.

. that wheress in the sasd of pure ehleroform, no formate
'nﬁ5jwaa praauaaa, there mi 3

b be a pﬁﬂsihﬁliiy\ﬁf the ahiéraé -
8y when produged from chloral
test b

i
p

hydrate. Ex@&riaenﬁu t 18 theory were rather surs

i;fygriﬁzmg. Instead of romulis, higher than wouldbe aa&oﬁnﬁa&
~ for by the normel smount of formic seid, or at least equal -
- %o them, a lower resull was in overy case recorded, The

average value was aboul 67 too low. Tesis were made to en-

- gure the complete decompesitioh of the e«%ﬁbﬁz hydrate, to

guard ageinat loss from the reflux aanaanaer etbay ﬁisfﬁraattj

_amounts of Mgo were takan, and the refluxing sarried on fop
| different lengtha of time. It v
. formate must be slightly unstable, and twe Germen shemists,

that megnesium

b, dbotded

in fact, state this to be the case with Mg Formate, and %ﬁaﬁ“f

- of the heavy ma%ala,maraury sopper ete.

While diseussing these theoretieal a@mimﬁwﬁ, i

 might be well to miw @ shord passing reference to the method

9x‘K$§Q¢nhar$&r singe he uges megnesium oxide.

The method is essentlally one of boiling the organs
and tissues with magnesium oxide and distilling off the
weed, which i then ¢ollected and determined.

R

o




Ai‘ter ab&awma th&t & aamidamble ameunt @f tha ubamted

bt g,gmm wag converted to chloride ascording te the *‘W"’
1 §ié31‘ _ . " S : . SRR
B GHOL, + 3 Mg f"ﬁ%‘ﬁi *BHUYCl, + B 00+ 4 HD

, conie quently,held back in the di#‘bi:}[ﬁﬁ&.‘bifm maak,
" he arrenged an absorption apparatus to mess ure R
- ef sarbon monoxide 1iberated agcording to the above eauatim,{ H
~ thus corresting for any loss of ehioreform due to this ggﬁw; |
| Theoretisally, this would seem to be all that would be re-
quired to obtuin a perfect result, The amount of shlorids
wmmm compared with his yield af sarbon monoxide iwwm,
gesms to indicate that the above equaticn may not be the
Furthermore, if Mg Formals degomposes, ng&n& |
8 and ¢ 3, wt, at any rate, of the 00 measured by Kippen-
%srgw w iw i‘m this muz*% and not from the. fmhmmm.

ﬁ@t‘rﬁﬁﬁ ong.

- of for f,if}ﬁ aam, and the ona
' enleroforn 1s attendsd vt o _awmmiw as indicated in
" the method just deseribed. It occourred to the suthor that
 perhaps if the conversion wee dons in the cold, im & stop-
pered bottle, say ovarnight; the sorrest amount of formie
agm mlﬁ resull . Ex;mmmmﬂ indicated **m** thin seemed
‘1ikely, - in faet & mish better result was obtained hy this
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method than by refluxing, but probally & partisl dec-
omposition tokes place at the bolling temperature a¥
wh@gh_the\xedaetian to calomel is carried on, &8 the
reaul$ is still a little low,

| Since the time of Dumes it has been known that
boiling alooholic potesh attacks ohloreforn acgording
to the Equationj=

GHGL, + 4 KOR = 3 K0L + H.O00E + 2 HgO

%ﬁn&a chloral is readily converted,undey
the circumstancss of the test, to @k&g@@ﬁhxm*'ﬁhquaa
will also underge this change. |
is this resction is accompanied by the format«
ion of certein volatile substences ineluding erganie
¢ghloriden, such ag aarbenyl ehloride, segording %o Prun-

ier and Hossler 9

s the complete conversion of all the
ghloroférm o0 XC1 by heating under & reflux condenser,
is unlikely. In feet, 4.V.Hsreourt:® stutes that ree-
wlts depending on this resetion sre o few per cent tuo
low. Hielewx ® gives the veluss 1.5 40 2,0 % low as
& @ongtant error. 'ﬁtﬁartheiet;ﬂ,skates thet a1l the
ehlorine does not combine with the potessium. Ny own
findings indicate that an error of seversl per cent
results if the conversion is done under a reflux cone
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densers By sondwsting the test in & pressure dottle,
however, quite good results were obtained.

For the trectment of & large amount of liwwid,
geveral objections are ebyious, using either aath@a;

4 large emownt of sleohol must be sdded, which grestly
ineresses the bulk of liguid, No idea of wsing 2 presse
ure bottle cen be entertained for lorge smounts of liqe
uwid, and the refluxing m‘am:i gives, as bhefore mentioned,
low results, & fuvrther objection arose in the au%mrrsv
experience, The glass of the presswre flusk was attacked,
ouuging & precipitate which hed to be removed by filtration
before precipitation of the shloride with silver nitrate
dould be mude. &%'amiam found this to be the case and
steted thet Ploknerl? noticed the reeult by titration

of the alkeli, %o be lower than thet by precipitation

of the ghloride, and stated thet this was due %o the
aotion of the slksli en the glass of the bBottle.

By results were obtained by the gravimetrie
method, snd after filtration of the interfering msterisl,
and gondueting & blenk determination, ne diffieulty
woee experienced in gotting feirly godd results, It might
be stated =t this point, thet eonsideyable chloride is
digsolved from the gluss, and & blank velue of abumt
7 mlgms. of 4gCl was ¢btained, ;i?.t&eifﬁ siso found gone .
slderable echloride from the glsass, when exsmining this
method. The same

suther found a pressure of from 3% to
4 atmospheres in bottles during the tests, and consid-




erable risk of explosion is invelved under thase gond-
itiong.

BY UORVIRSION o CHLOBIW: BY

- This method wus originasted by &el£5 in about
'199?,‘&£§er noticing in Wett's Dictionary of Chemistry,
!Va;’ii Pe4) a statement that ohloral hydrate,when boiled
with Zine dust is decomposed giving Zinc Chloride and
Oxyohloride., He suggests doing as stated, then determe
ining the-ah&ariﬁa formed.

The method, performed as deseribed by 891&5
gave results sbout 156 % low, in the hende of the suthor,
but this was ﬁaanﬂ t9 be due merely to the time of rese~
tion suggested by Self, being & little too shord. |
Purther, he aﬁas agetio sgid after the boiling, allows

1% to stand for twe minutes, end then filters off the
excees of gine, There seems no object in sonducting
“the test this way,vfar in & minutes thara is menifestly
1ittle hydrogen liberated, I found that $he’ Yest was
moye satisfaetory if the acid was aﬁﬁé& &% the beginning
end the bailing-was earried on for & longer periodthen |
ﬁwanty'miantaa.

Since Zine dust sometfmes contuins smell smounts
of ohloride, as pointed out by Self, it is well to con-
duet & blank determination. The method is gquiek éné
. elean, there is no etohing of the glass and no sealy

preeipitate cccurs as in the alkaline con¥ersion,




'fiﬁﬁ
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then those done with alkeli under & reflux condenser.

4 method suggested in 1908 by Wrwin Ruppib,
and one by I.M.Kelthoffl® gepend on the oxiaizing
setion of & solution of hypoiodous acid, produced by
ﬁﬁxiﬁg ia&ina golution and alkeli. The aétion may dbe

represented as followsj-

Hjp = BI « 2K0H # BKY « 2HpO » 00y = eﬁ@la

It was later suggested that this method guve
8004 results omly if the iodine were sdded %o the
ohloral hydrate firet, the alkali being added after-
wards., | >

The sction of slkali and chlorsl hydrate has been
alrvesdy indicatede Hguation (1), earlier in this report,
The setion is quite rapid, and the first products, at
any rate, are alkaline formste end chloroform. This
xéﬁaﬁian.@gpgaws to be sn inﬁmxf@rimﬁ segondery reaction
in the fodometric method, and is the probable reason
for 118 fallure to give exagt reswits if the alksli is
ﬂé% sdied last. : o
From eertain results obtained in a study of

this method, however, it would scem thet even if the
2lkali 1s sdded last, thés interaction between It snd
thef echlorel hydrute iec not wholly prevented, using the



aane$a%r&%1ans 1&&&3&%@& ky'aaygig, ibout 97 ¢ wes the
best value ebteined by the writer, following the method
exa0tly as desgribed. Wallials elaimed to get no better
result than 97 % either.

I found, further, that the munner of sdding
. the slksly affected the results. Pouring in the stated

amount of alkali from & pipetie, wiﬁﬁaat'éﬁi@rimg during

the additien, gave a result of sbout 95 % By pouring
in the alkeld drop %Yhﬁ?ﬁéi with constant shaking, sn
average vaelus of 93@3'%'wa$ obtained., |

It seemed,then, that if this secondaxy resotion
aould be reduced to & minimum, or, if possible, sntirely
elimineted, s%ill better resulte might be obtained. ?
The most 1My wey, wee to dilute the slkeli eonsiderubly
an& then meke the addition 7@&? siawly drop by drop with
'»aaastaut shaking, ; value aversging 99.5 % wes obtsined
- when this Wﬁﬁyéﬁﬁ&, which wes about the same value as
_%h&tv@btaiﬁadv%# the other metheds. It was therefore
gonsidered that ﬁh@‘wawaa%a sould not, provably, be
improved sny m@té, and in & letey section the recommend-
rﬁtian 43 made that this provsedure be sdopted Whén foll-
ewiﬁg this method.

The suitebility of this methe& £br bulky
dtetillates wos tried out by teking s vary/dila@aé
psample of ehlorsl hydrate. By teking the ywaeauﬁaaﬁa
indiecated, & good result was obtained.

In the procsedure revommended by KolthofglS
%he slkali is twice as otrong, even, &8 that éuggaa@ad




oan

more, & larg

by Rﬁp@\“ ami, further
80 tmt the wsa:muity of an errencous result by thia
a is aanﬁs,ﬁamb:ty gvamew. zrz Pasty mmtkts fmm







DISCUSSION OF METHODS,

;g&‘m‘&w aseuracy.
Some of %zwa aaﬁiw methods end tms.r w1g~
ators are given belowje | |
sier’ uses cold KON for the awtj;f;--
Ww&m ‘ﬁm&&a with 1{

Héne of these are very wawa%,, amﬁ imﬁa&, for
te small ammmts or for dilute solutions, sueh methods

afrtor®? were smorgst the first
thod but no mention is mede by them
M‘ the Nsa&mﬁ goureos of erver whieh ‘nw& mentioned in
the prévious seotion. They wse Normel Soda and rwk
that "Tenth normal alkali dees mot react with suffistent
readiness to make the use of it available.® |




This volumetric method, vas, however, an advance
over the earljer m, and appeared in the old mmh'
?ha?meaapaa&a. {rrior 40 the 1918 a&itian). The mathﬁd
sot down th@reia, is essentially as fal&owaso

If 4 gmse of chloval ﬁyé?&ta ha haat@ﬁ riﬁhgﬁl
cesy of normal $edium bydroxide, no mere th

8 cos. ﬁt‘

9 h@wmr, that tma m@mﬂ gaw very
asatisfastory results, and Hiurichs®® hes the follows
izag to say awm its uncertain Wﬁu%a%i* By warming
until all edor of chloreform has dissppew ed,
zmw ﬁ%% af mewaﬁ we ined
Ames the %hemvetmulv
A jﬁffrmgy be gbta&ﬁﬁéw He xugg&ﬁ%#‘aﬁaﬁg half-norindl
alkeli and gompleténg the reastion within two minutes
at the ordinery temperaturé. He adds, further, that the
- pesulte sre a 1ittle too hﬁgh, owing to tﬁﬁ slight
 agidity of all ssmples of chloral hydrate in water.
| The B.P. Method was omitied from the next mm&
(1918) but no setisfactory method wes substitubed.
- Hinrich's method is & distinet advanes over
the other, as any error in his method, is, at any rate
- within s few per cent, whereas in the older method,
it was lisble o be very much gréster than that .
Hinrichts melhod has, however, been eriticised, ah&efly
on the ground thal during very hot summer weather,




~geld, and by thig means
¢onverted
‘resulis appesr to be obtained

should be stopped at the end of 2 miy

about this amou

(20)

-Pesults are obtained which are too high, owing to the

partial decomposition of the liberated chloroform

under the conditions laid down by him,

56125 has suggested a method, or rather a ¢ér;~
rection to apply to the sbove method., A shlarine dete
ermination ig made after neutralization with sulphurie
eang, any shloreform which has been

L 0 chloride is allowed for. Very :.amm
by this method, even |
under guite wide v fations of time A
Se1t5 draws what I would mmmer an unfais
somparison, however, to brmg out the merits of his
method, For example,hs conducts two tests at 104°F,
, thém o stand 10 mimutes with alkeli, and

, aﬂawa ishai- by Hinrieh's meihod an ervor of 5- 4 %

grosps in. In another case the alkeli wes sllowsd
to be in contaet with the reacting substances for

# hourg. Hinrich's method stabes that the reagtion

s qwated by Self, which mearly approach this

figure give results within 0.4 % of his own, this

aisreren

¢e being due to the aeldity of the chleral

_ bydrates T found 4 6 Brvor

pample 1o be about 0.4 %, ad ﬁa std o8 it to be
s

It is Mvmm, Mwswm that & volumetirie

methed depending on the srresting of the reaction

Porm bafwait has progressed to an




Coqm)

sppreciable extent, Will slusys be a 1ittle arbitrary
and incertain, Selfs® method has the merit of being
appliesble under any conditions of time, and within
pertain limitejof temperature also, and is useful in
the examination of unknown mixtures. If boiled] however,
fihe ehlorine correction slone fails to give a correst
value on agoount of the formation of sodium Formates
On beiling a sample, I obtained a value,using
Self's echlorine sorreetion, of 101.967 for & specimen
‘which was aet.ua:m about 99.5¢ pure. At the ordinary
ture s4nding with alkali for 12 hours, I
obtajned a very goaa value, howeverl, '
M.hw investigators have varied the t&m and strangth
of the alkald to meet the situstion.
Garnier® suggests the use of tenth normel ceus-
~ tie petash for 15 - 20 mimites st 16% ¢, or lesd.
| Bourdet?® olaims that theve is considerable
error in the French Codex method unless the alkdli is
eolé and free from sarbonie acid. He suggests using
alf normel allkall, ‘and reduces the time to 15 minuted.
A1eock and Thomes®® suggest shaking 4 gudl in
a stoppered betile with 350 ecd.Normal caustic soda for
& fow mimutes witheout heat ané then titrating.
|  sargeant®? suggests warming for 5 mimubes at
. 509 G+ before titrating baok. ,
Frange1s®8 uses sodium hydroxids and reduces
the time %o 1 mimube, |
Andren®° allows the alkali to met for ten ms.zw.




Quite reeently, Francol 29 nes oriticised Andron's
ten minute coniast, sialing that it may jead to docompe
oslition of the ehloreform produced.

1 found my results quite satisfactory at 7° ¥,
and at 989 P if 3 gus wers treated with a~1itzia ga or
BaCOy, washed on & £ilter to about 40 eaﬁ*velnma, aﬁd@d
| 25 ces. Normal soda for 2 minutes to the neutrel £11t-
 rate, and then titrated with Normsl HOl, using azolibmiz
indieator.s At 82® and at 53@ F. the results were from
ﬁ' to 17 low. .
| ‘1t would seem that & satisfaetory method aaalé
: ha wavkﬁa out, for the purpose of the B P, using one
radures In hot elimaten it ﬁh@:#ﬁ'ﬁé possible

juve of & test such es this, by

Gwing 0 the fact that this method is net w&11
adapted o the moas
and in large d&ilutiom, not very mush work wes _
rav%awiﬂg the partioular saggéakians made by Francois®®,
g, Normsl or half normal alkeli would sw,a.
| .Iffjfba get &#&ﬂ?&%e readings, if, say, 4 dogie
grawmg or less, @f chleral hydrate were being detaraina&. .
one decigramme requires for its neutralization, only
-a%@ﬁi 1% col, of Half normal alkeli, Thus an erver of

he latter would represent a difference of
‘ ‘ai.éﬁﬁﬁrmiﬁaﬁiﬁn

gurement of comparatively smal. 1 emounts,




would be better as ragamia this particuler -seﬁrze. of ‘.
eryor, but if the eklemx. bydrate ie in fairly éilwbe ‘
solution, that m, if a mae bulk of l&quid is bemg
treated, it is diffisult, with an ordinpary @A&miw of
alkali of this strength , to get a sufficiently high
| aammtraﬁen sf to complete the required ehang , This
f mt.m is therefore valuelsss for the above etaw&
WPﬁaﬁ*o _

A little work was dome by the ws.‘lm.' 10 aee jmt,

how qmﬁkly the first reaciion was completed under mt-
'.-a:.n. sets of circumetences, and at what rate the ammné
reaction was progressing under the same :s:mmaf:j’v coss
This was really done in connestion with the writer's
modification of the method of Archangelsky”, but sinoe
the volumetrie method is based on this very point, it .
is briefly mentioned here.

. 25 eem. of 1% ehloral hydmtaa was treated
with 10 pee, N-Seda for different poriods of time,
At 2secs. the mmﬁ-,mz; wag about 937 comploted. )

At & secs, the reaction was Just about @m;m.: -

. A% 2 min. the value obtained was about 2 § 37 %00 highs
By diluting very mich more than this, a

golution was obtained which reacted slowly enough to

make it possible to plot a curve showing the rate of

| change undergone By the shleral hydrates (Qurve ma ked x )

The eorrect value, under these mtm;n e

é&t&ma, was abtaimﬁ at o 4 minutes interval, and a%
10 and 45 minutes, the value had not measurably ine-




;?eaaééi; - | |

The second reastion ux der tlese conditiens is
therefore quife slew, end the diffisulty of the high
resulits observed by so many investigators would seem

te be overcome, if the gonversion were conducted at a much

igher dilutiom. The above chenge, completed, as stat-

o, in about 4 - 10 mins. at 26° O had en initisl

concentration ¢f alkell equal te only 0.02 Normd's

This corresponds to 10 sess of Nermel alkald, pdded

t¢ the chioral hydrate dissolved in 500 cose of waber's
1f larger emounts of ehlorsl hydrate were used

as, would be negessary for en scourate assay, probd 1y
move alksli would be necessary to complete the react-
jon im the above time, and 2 more rapid secondary

reaction might take place umd
sulte obtained, however,might well repay any study
along the lines suggested. The law indicated by Em&aara |
governing the rate of the first reastion might be cone
sidored in this comnectiox,
Before lesving this method of determining the k

ler these gonditions, The

formic acid by volumetric meens, mention should be |
made of some similar experiments performed by Walll 5

This investige or sape _
the addition of allkali, by a stean digtillation, then
nade aeid, steam distillied the scid mixture and titrats
ed the distillates As would be exposted from what has
gone before, a high result was amézim@f and it was
of distillate to

rated the chlereform produced on

negessary to golleet a large amount




@)

~ obtain all the formie acid. He nexi tried removing
the chloroform with two successive shakinge with pet-
roleun spirit, anl a subsequent stsam distillation of
the agueous layer, previously acidified. This time his
result was mich better, but still not exasts 4 further
ﬁmx'&mem was m.m,amm.w t6 the fimﬁ one, ut
sing ealeivm hydroxide. A high result was ebteinsd
nere alse, showing, ineidentally, that limo attacks
ehloroform st the boiling
way to that of the ealistie alkal
the same degres.
| The resulis of wumﬁ are given here as
tending e support the evidence as to the furiher
mﬁﬁ.@n of alksli on the emfwwm indtially pmemmﬁa,

tempersiure in an analogous
ies, although not to

| 1§ysz* é'm di 1 and
titrat Eﬁ ﬁia‘ﬁ&il&‘bﬁ.

10  Exeess of Ca{CH), 33@3.3.- 104,05
od off GHCls,: ,ﬁif *

steam dist.
diﬁtil‘l&tﬁ ™




This mthm was *aaeé arigim 1& by saa‘.la
and consists asssmmuxy in adding aeat&e acid to
the formate solution, which after belng made neutral
or faintly acid, is treated with an equal volume of
sapurated mereurge shloride solution. The whole is
then heated on the boiling water bath for several
hours, and the precipitated salomel filtered ch a
Gooch crueible, dried at 1007 4::. cooled and weighede
Bs  The welghit of wmml multiplied by 0,5505 gives
pquivalent amgunt of chlorel hydrat e

Associatien of Officisl Agrieultur
ica, for the determination of mmie acid, tul is
#lightly modified as i‘aiﬁ&wm«
The mercuric chleride solutlon is made up wit.h
leride and 160
gne of sodium chleride are dissolved im water %o a
Mtre. A Tifty per cent solution of wdium pcetate
is also prepared. To the solution under examination
{150 ¢cs or less.) 10 gea. of the sodium acetate are
added, 2 ecs. of 107 HOL and 25 ¢es of the mercuris
ehloride reagent. The wm;w is then immersed in a
‘boiling water bath for 2 hours to completely precip~
oxLE ¢hloride whish should not axawé.

35&5 gng. If 1t does a smaller aliglot ahml& be taken
This method has the advantage, lacking in

the volumetric¢ method degeribed, of measuring onl

sodium chloride., 100 gns mercuric ¢

The above 18 an afficial method in use by the
Qham&am of Amer.




the formic acld, and mot the total aeldity. Singe

4t is much simpler to provent Reaption (3) then
Reastion (2), maa& gresaa&iéns a@&asaary in the gwav~
ious volumetric methods may now be almest enbirely
disrege ded. For example, as mentioned in the prev- B
jous ‘gection, a longer time may be given for the a¢m~~
. plete conversion af'th$ chioral hydrate into aikar@fng’
orm and formie aeld, and as long as the mixture 1s.
nét heated, no apgraaﬁa&ia eryer 15 introduced, X%

hee a disadvantage, in common with the last method,

of being rather unsuiteble for «xﬁﬁ@‘éiétiiiaﬁsay o
but this difficulty is mere aasily overcome in this -
 method. Further detalls of the irestment of such &iaﬂf"
ﬁiﬁﬁ is given in the next section, o

in the
4, but one or two of

- Ko g&r%&auzar ?&f&?@ﬁnﬁﬁ were found

1iterature regarding this meth
 the writer's observations may be mentioned ﬁﬁ#ﬁ%‘ﬁﬁﬁ; j
5404 e 0 method alveaﬂy atataa.iaﬁiﬁateﬁ that the
precipitation should be performed by immersien for
oiling water bath. If a4 on the bath
in ths~mr&inary way; it is my experienge that the

»'ﬁ7haa?s in a

greaiﬁitatian mgy not be complete aﬁ %ha end of 2 haura;
ané* indeed,may not be ghtbe cert
At any rate, after w&&%&ngv¢¢naiésvahia time a% the
baginning of the s@n&y, thraugh inaamp&ata @raaigiﬁw }
stions, I mede quite certain by all@wiﬁg them to stffff'
the wnﬁ&a day (abauﬁ 8 hours)s _
Another 9@&3@ which ghould be ab&arvaﬁ, B

ain ggaﬁ & howrs,




- and if not, may introduce rather sericus errors, is
g the beaker in which the precipitation

' is being conduected, with a clock-glase.
The A.0,4+Co method is done in slightly acid
solution, and since the reaction with tha,merauﬁiﬁ |
 ghleride is not instantanecus
esoape before b&iﬁg eoted upon. In point of fa%,
- elosed vessel fitted with g reflum would be the mwaﬁ '
',eﬁﬁra@% way o conduct the t&ﬁt«.?ha,ﬁiffaﬁ&n&g hatﬂ'f
ween this and the last mentioned method is so giigﬁt;i
however, a5 to be hardly wodbh the extra traablﬁ. aaﬁ
- seems $0 be within ths experimental error, Anyways

y some formie acld may

The abeve points wers ab&e&&aﬁ_w&an.makiﬁg.
determinations of formie aecid from chloral nydrate,
a8 discussed in ithe next ssction. |

A mathed of estﬁm&tfﬁf t&e amount of

| ;%;ﬁraz hyarata 1n enimel tissues and ﬁrgana,snggeataa

( $ﬁ by Aravﬁp‘ 7 1s datscussed here because the :

| aétagi determination of ehlav&% 18 baged on the prin-

ciples invalved in the last section. The method, a8

~ putiined by Araﬁﬁwéalaky, and whigh appesrs in the

1928 edition of Autaari&th’s B@@k "The Detection of

Poisons and Powerful Drugs" is, briefly, &s f@ll@?#i~i
| The finely cut arganﬁ, r@&ﬂé@& %é a thin lig-

uid, are staam distillied with an equal weighz |
' gﬁﬂ.phaspharzﬁ aaiﬁ far from 12 to 20 hours.

'ﬁléji




L ed and caleulated to

Tue distillate is trealed wiith 350 9'5@ ccse of
7;B@rma1 eaustic sods and the whole evaporated
down to 80 - 50 ccs. This 4s then neutralizéd with
asetic acid, and an equal amount of saturated
’ 3mernﬁ#$¢ chloride added. Seversl hours on the
;F’%ﬁiiing,ﬁﬁtaw bath precipitates an smount of
 oalomel oquivelent to the formic acld present,
. The eelomel is filtered off, drled, weighe

ehloral hydrate by using

‘:}f:{*‘%ﬁ@ fector 0.3808.

honien of tho eleaysge of ehloral hydrate
ai&ali inte o

loroform and formic acld has been

i &i&a&as&& at some lengih in the precosding pages, end

"@’” && pain&aﬁ aut by @hiela ané laﬁix, ahlarafarm |

ynﬁ alkali reast ta farm farm&a aoids Aﬁﬁﬁ?ﬁiﬁg Lo th@aa
ounts er &h&araferm ranging from E1~14 %a
%ﬁwléﬁ are convertible to f&vm&& acid b@ﬁwaan the

ﬁam@@?&%mra& af*%ﬁﬁ s and 100° Co
TEV The cenditions ara made fa?%ﬁﬁ&%la, 1t ia traa*

%y\szirrin@ and by aanﬁinning the aetion fﬁr savaral
I




. driven out of the samtm vhile the

_ hours, but nevertheless, it is definitely shown ‘that
formio aecid results fraﬁ‘thé~interaetiaﬁ;‘The writer;f
confirmed this point, at any rate, as regards the
boiling temperature., . The eenai&iana of arahangalaky’a
method sre such that the chleroform produced is heat-
|4 with alkali, at any rate until what remains is res

" moved by --muiﬁg; and 1t would be expocted, tharafax*e,
- that an abnarmmily high'?aault would be @b&&iﬁ&d from -
”f %ha uge of thia mathed.
it migh% alse bajaxyaﬁtaé that with different
- amounts of ahieral, a d@f@aram% ¢aa¢an&ratian of alkali
 would rﬁm?ia after the first action was over, and ﬁhns
| sul b than otherss 1f a d&atall--
e ate were heated very, vary graduslly, & difrerent value

wtﬁagaiﬁ,mighg be v&aaréa% as the ehloroferm would be

iperature was yet

|

"" .1@w-ea$ugh to F@@?ﬁﬁﬁ'?ﬁ?& much formic scia from bsihg7

; i7:p@adaaaﬁ3 and a valuve| @i%aa to the theoretical one might
in this case be abtainﬁéﬁ ' g

| These vawiﬁ&iang were actually ab%aimad by

~the writer. Three va}b@s éhta&ﬁﬁf by using .28 gm.{““ -

81, wers found to b7 ah@u& 1807 of the true velue.

| z_;@ﬁa deteormination ?aiﬁg 2 gma. of shioral hy&rate gava

LA value b.f' abe

;ﬁf:fbﬁ of taa gorreet amﬁunt,‘whixa CY
. similer test inm w@iaﬁ the gmlutien was after warming,

-~ sllowed to cool ﬁariag %m@ nigh%, and Was aabsagaenziy

' ”:avaperatﬁﬁ, gave a valaa a@@&% aqaai to the th@aretzaa&




Thus besides almest invariably giving high results,
the method also gives very uncertain res 11ta.

A modification of the mothod to overcome these
objections, was based on the faet that the distilie
ate, after conversion to chloroform end formie acld
mist be exactly neutrel during fis evaporation to
low tulk. If made acldy formic acid will be lostj 4f
alksl ine, the objections mentioned above will be en-
eountered. The modification consiste then, in allew-
ing 30 - 50 ecg. of nermal alkali to remain in the
distillate or in the separete portions of distillate,
only for about 10 - 15 minutes, in the cold, with
occasionnl etirring, normhl acid them being run into
the selution until neutral using litmus (azolitmin).
About 3 drops of N- soid in excess are now added,
and about & deeigramme of procipitated Cag0, is added.
After stirring for gome time, the litmus indicator
 will gradually change celor, and the neutralizmed lig-

~ uld may then be filtered snd evaporated to small bulls
When celd; one or two ccdh of 107 HOL are edded to
dissolve any small amount of carbonats, amd the whole
waghed into a graduated flask, from which aliguot
parts may be tsken for the precipitation.
~ This method gave, for shloral hydrate of
abhout 99.57 purity, resulte of 99.04 and 98.727.
By emitting the fiitm%mn of the exeess
aac@g,, and awply evaporating, a result ar 93»55,@

ﬁﬁﬂ @ﬁ%ﬁm;




- Any objlection which might be made, that the pmz-
iminary treatment with alkali might inerease the formie
acid content, was overcome by making up a mizture of
formie acid and chloroform oceurring in C.2 gme of ¢hl-
aéax;hyd#§%ﬁ¢vaﬁding alkali and tresbting ezastly as
indicated, The walue of the formie scid present wus

first determined in the absonse of the chloroform, . -
The result when the ehloroform wae present was Ou1f
the blank velue, No inerease was observed,

lower than
therefore,
Results using this methed, then, al%h@g@h &
trifle low, are more consistent than those ¢bilained
by the method without modifications B
_ Another point which wes invest igated in reg-
~ ard to the method of Archangelsky, was the length of
time necessary to remove all but the merest traces
of chloral hydrate from the tissues, by ﬁ%aam amzzn-
'.amam It wes thought that the time given, 12 = 20 .
hours, seemed almost unnecessarily lomgs
A steam distillation was first tried, using a
simple solutidn of 4 gms. chloral hydrate in a litre
of liguid made acid ageording to Archangelsky's ins%‘-
ructions. The received was echanged when eash 100 cof
'wﬁ‘f distiliate had come over, in order to trace the
rate of recovery of the ¢hiloral hydrate. The titration
method of estimating the recovered chlor
& long series being obtained, and owing to the diffic-
7%&&&%%1%,%1& method which have &l '

realy been discuse



~sed, the results may be considered rather approximates
A complete series was next obtained by taking
2 gms. chloral hydrate and digtilling as befers, but.
determining the chloral by the modified method just
dineunmads By the time tires and & balf Iitees vas
distilled over, no weighable ampunt remained behind,
and the total recovery wes 98,107,the substance being
sbout 99,57 purs. Comsidering the fact that there

neteen separate determinations and the poss-

ibility of as many attendant losses, this recevery
vas gonsidered falrly good,
A distillation was now ‘made nsiag gausage

h chloral hydrate aelatian‘f
The recpvery geemed & 1&%%1% slower in this case, and
four and g half litres vas é&gtii&gémvﬂha<$as§ 5!@.%a$@
of distillate centained only 3 mlgme. s¢ the distillat-
ion was discontimed. The toial recovery was found to

| The resulis of these twe diatizzatians are
inﬁieaﬂa& in the form of a graph, the eurves be&n@
rve 111 and Curve IV, (Fapelia)

It is doubtful iIf a mush longer distillation
would have added mere then & part of @ per cent.to
the above, and the fact is that a litile must always
remain behind, no matter how long the distillation is

mﬁaz granmﬁ thoroughly

carried en. Unless a very exact result be required,
therefore, it would seem that the above time of distile
lation is sufficlent for most purposes. :



ﬁﬂﬁ%hérréiaﬁiila@iaﬁ,nﬁingfé gus, of chioral hgdra&é'“
in a litre of 1iaaia, was maée, taking off each B0O
eoB s u@ to 4 litres, and &raatiﬁg it by the m@&ifiaé
meﬁhmd indicated. The whole was %heﬂ\eva@@rataé down,
anﬁ waah&a 1nto & gra@aaﬁ@d flogk. a&.al&qamt portion
wes thaa taken for the pr@nipi%ati@n. The aamyie%@naaa
of the removal of chleral hydrate was @@ﬂfirmsﬁ'%y
V%raa&ing‘a.iartﬁﬁw qnan%ity of 100 ﬁﬁ%alﬁf gistillate
with :a;gfﬁig,ai'ﬁw conversion with alkali, for seversl
' hous on the water bath. No Bign of & precipitate was
 observeds It mey be stated then, that in this test,
‘B0 measurable amaan% of chlorel was lelt &3h$ﬁ@,
%@tai resovery @f He918 gus. s abtain@d amﬁvﬁaganaing
to a.va&aa of 93. %or wh&ah agrees pretty well with the
mrm aismnmxm, which gave 98.1%. s
 ‘ abéa@t&ea may be raised in regard to the
| fmxmmm ,@f s mothod of distillation and reduction
;aé“mﬁﬁaﬁ%i@fﬁhiariﬁé, for the establishing of the prese
. onee. a&‘ehiéﬁal'ﬁﬁaraﬁa ia'a#gann stc. it might be
| awgﬁmd.ﬁhat aartain volatile ba&&es ?”aa@a% in ax*’”'
%iasuaﬁ, @sgaaiaIXy when &aaﬁapaaad, might easily re&-

age mﬁranrié ah&arida and give an erronecus reguit.

- An az@erimemt p@»&@%ﬁ@é by the writer, showed that even

' freﬁh A@a@@av& a few m&g&a' of material £aﬂt erys%all-
,ggh,yaux& %a weighed as Hglls There wag thxﬁ

kiwé
B aﬁ.z‘fezfe:m, (hwawr, In that case the precipite ion

”waa e#n&aatﬁa in a.gortian &f the é&stillaxa wi&haut
any p#aviaué twaﬁﬁmen%. |

SR .



14 will be noted that in the modified method, the

neutralized solution is bolled down to a very low vole-

ume, 5o that all the volatile bodies exe eph those of
an acidic nature would disgpﬁﬁarg only the acidic sub-
stances being held back as salts. Of the fatty acids,
only the first member, formic acid, has the power of
preducing mercuric chloride, so that the possibiliyy of
any eonsiderable error after belng subjected to the
_proposed trestment,is very slight indeed in the opin-

ion of the writeri.

In conmeetion with the estimation of

ghloral hydrete inm urine, or alimentary organs, Drag-

endorff and Tiesenhausen®: state that
may be mad-e directly with ether, but that if blood
© is present, distillation is recommended, The sensit-

an extraction

ivity of various teate for g¢hloral hydrate is alse
given, that for formie seld, which is the test used
in the above metlhod, being given as 1/‘@@6 grammels

Mercuric
» nesium w

i aging redy
:ﬁdﬁéﬂm*»a_”

In Failﬁr’a Book “@hamiatry and ﬁnaiyaia

¢f Drugs and Hedeoines" eppeer s the method of det-
ermining the formie aeld produced by the treatment

of chloral hydrate with ﬁgﬁi’Thi@‘wag.&iséagﬁéé at
~some length in a preceeding section, and it was shown
that the amount of formie agid is aiwaya lower than
the theeratzaal amount. It was suggaatad.t&at the




(38)

megnesiun formate is partly decomposed at the bvosling
temperatare. HeEunz-Erause and ?,manienesg atate tha%
this is se, and sum up their report as fallaws;-
' wgw'anﬁ the oxides of Hz, Zn snd cu react With
ehlarai hydrate in a similar menner to that af
“tm alkal ine snd alka)
Mgy ¢hloroform raaulta, inﬁey&nﬁant&y of thﬁ
“ahamiaai ahavaata@ of tha ﬁﬁjfﬁfie ian inx@lvwv'f?
“sd, There is this differense, e
"LHe fam&éa acld simultancously formed, rm&i&ﬁ
"ag formate in the case of alkall and al;&amﬁa; |
| "eapth hydroxides,while with Mg0 and the oxides =
| "ef the heavy metals, decomposition of the forme w2
“"ate into GO and COp takes place.” |

ine aarth.m@%ala znsaﬁarg

however, in that

gkl i g Sdtaos e hind e somasbit
- ;:if..i.fj.._,;:}gmn, e
3 E‘g”ﬁg = 2 Hg + K.COOH + b oo,
3* Gﬂﬁ :.’: gﬁ " ﬁg@

' % 6 B;ﬁ'lﬁ * 3 QQ% ¥+ ﬁ G@ * ﬁ E

% 1@5 35“@% = B ﬁ%}{g *. 4§Ig * 6&3@“5
& Qﬁ% J
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This would seem to dispose of the possibility of
an ensy method of determing formic aeid by the use
of Mgd, at any rate at the boiling temperature. |

It has been mentioned that the writer obiaine
ed much better ms‘uma by &

banding evernight,in the
cold; instead of refluxing; bul that the loss which
is 8141l in evidence, might be due to the partial

decomposition of the formle agld at the wming tonp-

erature at which the reduction is carried outh
At any rate, performing the teste as desc-

ribed sbove, I obtained results about 6f low when

refluxed, and 2 - 37 low when donme in the cold.

Metlod of Fippenberger®,

This method is really the alternative
method to the one just deseribed. In %hat, the form-
48 acid was determined, after cleavage by Mg0; in
‘this, the chlereform, similarly produced, is determ-
ined. .

It was shown by fx;;i:,p;:@nwg@r@ that chloreform

itself wes only scted upen by ¥go to a very slight

extenk, Thig, I found by my own experiments to be

the case. Rosenthaler end Reis® siate that it is

‘not asted a;mn, ma that wheh ehloral h,v te ’:ts*-

| sinmilaprly tx*aawé, the latter is degomposed ahierm

1y into ehloroform and formie scid,s secondary Tew
agtion at the same time taking place, whereby 00 &
ligdly are formed. This was found also by Eippenberger,




whe considers the loass of chlereoferm by this reaction
80 gerious as to work out a means of correcting for it,
For certain ebvious reasons,; a determination of
the chloride remaining in the distillatidn flask at the
end of the experiment is hardly practicable when deal-
ding with orpgens, tissuss ete. 86 Kippenbeorger esiimates
the amount of €0 evolved according to the equa#;im;? :

OBilg ¢ 3EE = S EGL 8 H s

which theoretically should take ascount of any ehior-
oform decomposed in the above mamnor. His purpose in
evolving this method, is 1o find one suitabls for for-
ensic pwpnms. He wishes Lo overcome the loss of tzm
"ammt of chloveform undergoing the above change. |

. Eizszmmww, his rew**h ry is quite low, and

*m xw*b inmproved wy mugh by the aazwmetim mentime&

ky as f’aﬁ.@w;- |
The ma.%&r:mz 18 tested mith uﬁma, anﬁ maaa
aiig,h%y acids ﬁg@ is then aeidaa and the wm&a ss.i-s’b-
iim& in the ordinapy way into a Weu: L££% 8 wmw. Thé
second nwk of this bottle is wmeewﬁ to a W&h-
bottle @W%&iﬁi@g HCl and then to a b T'»'-‘hzb& Lunge
a}aa@rpﬁm tube conteining palladium ¢hloride ﬁhs.eh
is kept wari by mams of a baw of warm water. Atr g5
sspiretied through the apwawa mul tm wh%wf«:m
is am war. and tha O bas besn abgorved m‘&@ tha
pall ﬁm ahlwiﬁa. m :f.iquié ahlw@fam eenaamd

in the Woulff's _W@&sv ;a__ aﬁﬁa%‘wﬁ in a funnel, and '_




o

weighed éi?aﬁﬁiy. The agquecus liquid containing aaawﬁ’.
solved chloreform is ireated by Vortmann's method, &
RMnO4 and Todine, To these two quant-

progesdure using
ities is added the amount of ghloroform ecrresponding
to the reduced palladium. The followinl results &iven |
by Kippenberger indicate the values obtained, |

) (2) {B) (4) {(8) (&)
Ghleral Lige Dis'lvd Per wvents Left in
ﬁgg. CHELg eﬁgxg @@~_ vsagv» é%gtsﬁ
Uua Brets B8k e

* ‘ ?ﬁe.aa @Eiarai Ey . '

B0 M@ ..mﬁ@zﬁ @,@m B L X
10:0  E.9151 C.2582 0.0815 98,1 AT
10,0 9.0507 O.4312 0.0888 951 21 %8

A i ot e %ﬁfﬁiﬁiﬁiﬁ%ﬁmiaﬁ%ﬁ? only
lﬁl aeﬁ. .
From a study of the abave figurﬁa. several

?;&ﬁgﬁ will be noticeds A comsiderable 1&3@ which is
unaoeounted for is shown in Coluan 7. This, it 18 exs’
plainedy is by loss of chlereform frﬁm*ﬁkevﬁsé at‘##ﬁa'
ber comaections. Another loss is the e@aéiﬁafable  ﬁf;*~
&ﬁﬁ‘aﬁ ehloroform which is found at 4 ,

two. amﬁunﬁa reduce %ha @ﬁraanuag@ @f veag,;53 v,._uA¢.

aanaxaarab&y; as will be sesn from Column 5; iqg;i~, 
greater the volume of liquid 99&@@&& at the beginning,
$he grester the loss, 1t would seen. With; say, a litre
of liquidyas was used by the writer in studying the




method of Archangelsky, the loss would most likely

be greater. A very %zzﬁatm@ point, however, is

in conmestion with the, amount of palladium recovered.
In an earliier expsriment,in whieh»ﬁipyeﬁﬁargaﬁ"

refluxed 5 gms of chloral hydrate in 100 ccs. of wat-

er with 1O gms of MpD, %the amouut of chloride left |

in the flask corrvesponded to & decomposition of (.2384

gms of chlorel hydrate, converted into @h&ari@ﬂi e

thie amount be compared with the values in Column 4,

of the iable, it will be noticed that there is a very

great difference. The anmount of e¢hloral hydrate, oales

ulated from the recovered palladium is only a small
froction of wh
ount of chioride formed in the single oxperiment, How
can this diffevence be explained ? It might be imter
we the chloride left inm a given diste
1llation with the amount of OO svolved during the same

distillation, to ses if the piven equation agtually

st would be expected from the known am=

eating to eom

reproponts the reaeilons involved. It muy nol be a8

sim@l@ a8 suggeeted by Kippenbergers The equations

52

_given by Kuns-Ereuse“> at may rate suggest that 1t

nmay ve falrly complex. 4 correct interpretation of
the reactions involved would probsbly explain the

values given in foluman 7 of the itable, ag unagtounted

'iﬁxﬁ/lﬁvraﬁhﬁm serious objection to the wmeasurement
of the €O evolved, 85 a measure of the chloroform
.@¢@§m§§@a& %o ohloride, arises if the work of the ‘
‘&érgggﬁhamiats ﬁnmzéxgauaa and ﬁanigka%% be consid-




W)

o

ered in this commestidnm. They have shown, as indicated

& little earlier, ﬁhat magnesiun formate partly decomp=-

eses into 0O and (0. Thus a part of the sbsorbed 00
in Kippenberger's #%mrime;aw may have been from this
gourde and not from the chloroform at all, since Mg
formate is present in the distillation flask, snd mey
be decomposed as indicated, o
 The methed has a velus for forensie purposes, in
that_chloroform is actually recovered and welghed as
‘such, but the percentage recovery might be improved i‘&
gome extent. Until a more definite relationship is egtw
sblished between the 0 evolved and the amount of echleors
oform desomposed into ehloride, the whole methed rests

on rether ingeéure foundations, in the opinion of the

This method has been used by a #;ﬁnaideimb;&
number of chemi bece
‘6d of determining ehleroform, |

The theory of the cenversion by alkali te
chloride has been indicated, and many of the references

sts, perhaps because it is also a meth-

in the literature are to variations in technique, or

to appiications to the mlyaw of some partieular drug
proparation or similar pubsiance. For example, L.de St,
wam“ uses the method to determine ehloreform. He
suggests adding a definmite volume of alecholie KOH, and




after the conversion to titrate the excess of KOH,

and alse Lo éﬁﬁarmxna the ehlering,

E&akne% uses a pressure bottle, but ath@rwiae 1%

is simi&ar to the lasi.
. ?ﬁt&36 determines the jffaraff;
ups by the use of a pressure flask, I
Sasse®” hydrolyses shloroform to ahlamcie, and
ﬁh&n titrates the ahmaride. o |

n xm;éaﬁgn_ﬁyr%;

o Mﬁrrayﬁs aaﬁ %ﬁ?&w&g of ﬁhe ﬁ.@.&@a. stﬁﬁi@d .f

17 a@praxﬁ& a.presaaye bottle method for the

Rolthoff® spplies the same prineiples but

uaas a aaaxad ﬁuba for the purpose. L _
#illgeroatd®, in ﬁetarmin&ag.ahlawaﬁarm in
‘f};n$aa@§ﬁ a presgure bottle _
 powsard® also uses the method of heating
with aleoholic alkali, to determine the ehlor
© in lozenges. o |

oform

 Russwurn®® atmdiaa the amount of ’“?fﬁf*
form in ﬁrgana by making an acid and than.an a&&ﬁiimm
istilladion, sombining the distillates, é&iﬁ%jgj -
with aloohol end refluxing with alesholic uﬁ‘
¢¥ﬂamina is then estimated by titrations |
Nieloux') determines CHOly in amounts
rrom Gil to 0,004 guss, by heating for 1 hour ma
refiux 60 ¢os. of alcohol containing the amwﬁ%m |
with 10 ees of 107 ; aleoholis KOH, then estimating




the ehloride. This was the method, in general, used
by the writer in this work.

Waliis?® in trying to work out  satisfactory
method of determination, decided from a consideration
of the work of some French workers, Chancel & Pamaxr&-
i@féﬁ'whﬁ had investigated the decomposition of ¢hlor-
oform; to use & closed wvessel with alooholic caustic
gode for th |

This method is stated exeetly, since iﬁvwa$
used by the writer when meking this ﬁ?@a-éi,aegwarﬁiﬁn
in e botile uaﬁer progsurd.

.- Os1 gms of ghlorel hydrate in 10 ecs aloshol ia
brea&ad,with 10 ces of Normal agueous sode in a small
&1&&5 bottlels A rubber stopper is tied seourely into the

- neck ¢f the botile, whiech is heated for 3 hours in the

'waﬁar bath. On cooling énd opening the batt&a, the ehl-
orine dontent of the liguid is determs
ing with AgNOs frem nitric scid selution, or by titrat-
ion.

L;ad.by~@ra@iyiﬁah~'

'§ﬁ111$~$¢m$@ tha'b$$%vr§Eﬁ1ﬁE ﬁaré obtained when
the sleohollc alkali was equal to about 50Z by volume of
aleohol, and w&ﬁh this strength, he ah&ain& 2 series of
regults;- 99‘¢?~»-99.3r~~ 094 d=nn0U,3,

- My own resulis were obitained in s round b@tt@m~
with rather small neek which was
eaglly corked and ﬁ&&@%fﬁh@ réﬁﬂiﬁﬁ:%ava'a mess value
of 99.63%. - |

ed Jena glass flask




This we%had was ﬂﬁ%ﬁﬁ&ﬁ wﬁﬁ&‘pérnaing the
11t$rature of the ﬁmbj@ab. xt is af interest since
these writers state that the methods ef“ﬁrehangelaky?
» »aral E

and of Kippanberg@r far the estima%ian of bl
{hydrahﬁ give é&vargen& valuea. Fram the &isaassien of
%haaa twa mﬁ%hada given aireaﬁy, i% geems eﬁhy to ha
@xpaﬂt&é that a aﬁﬁﬂiﬁ@rabta d&ffévenge ghau&d pecurs
| The wrik
rapeazea ax&rawﬁians wiﬁh aiaehﬁz, the ahleri&a ngte
{ara&&y praaanﬁ 1& r@mQV&ﬁ By a xiﬁt&a agﬁla, tn& oxw
;¢aﬁa of agK@5 ia &amaveﬁ‘wi%h Hgo, am& the whal& is

"ia thaa go on to give o method of

th&n raf&ux@é for & hours A
‘The enloride from the dwammamim of the oh]
 &&&& ﬁaﬁarm&ﬁaéa

The low values abtaim by this method hwa
faireaﬁy been &&ﬁcﬁga,j?. e

1@&&& ia

‘gonversion te Chleride by Zine dust and Aeid.

| | fﬁﬁa'mﬁﬁhéég‘aé'giv&ﬁ~§y se1f5 15 a8
f@llwasu o | |
0B gmﬁ of aﬁl@r&i hyérate 1n 80 ﬁﬁﬁ. of wata? |

is %reaﬁeﬁ under a r&flux gondenser for s@ minﬁ.

'ﬂiw 2 gms

' ﬁré now added, and afier 2 mins. the &iaar'iﬁq*'

" uid is filtered from the zine, and the &h&ﬁﬁiﬁef

of zine ﬁa&ﬁa 10 asa; of aaatiﬁvag&ﬁ

Lth KOH £»¢a £raw @h&a@&ﬁ&a. ,




| determined.

' By carrying out the &st&rmiﬁaﬁian\@xaghiy as aiatad
above, the correct values could not be obiained, By
libverating nasscent hyﬁrsgaa throughout 1 hgurs,h@wevarg
by adding the acid at first, the reactien was found to
be complete.

My purpose in making & comparative siudy
wag to compare the resulis obiained by the various methe
odas, but mlgo to include results whieh were quite caﬁ-»
~ain to have been completeds 4 suffiefently long time
- was gliven for @h@»r@aaﬁi&ﬁ therefore, in order ﬁava&aamQ
plish this ends It is just possible that with the agid
added at the begianin@, a twenty mimite period of refw
lit e sufficient, |
My &k&ﬁ% regulls are given in the Ghaptav on

*

luning mi

Experimental @ark.

Rupp's Method® is briefly stebed as followsj-

Take 10 ecs of 1% shleral hydrate sclution and
plaﬁa for 10 m&nﬁuiﬁ 8 at&pperaﬂ b&ttl@ with &
mix%ura of 25 coss N/10 Iodine aelutiéa, with
a.ﬁ aaﬁ of R/K@K &aiutian¢ Then ﬁilu%a wiﬁh 5@
aes. waﬁer, aé& 5 aaaQ EG& (ﬁy.&wav.l.lsﬁ} and V
%i%rata the Libara%ad Xeﬁins wiﬁh K/&Q ?hiasulyw
a@a. 1 ﬁ%-l@diﬁﬁ ’aﬂ'ﬂﬁ?‘ﬁwﬁ;@h&a?al hyérata,




Rupp®® stetes later, that the Todine must be
added first and the slkali last, and the low resulis
obtained by the writer and by Wallis®® have bsen %m-

ioned. By a suitable modifieation; quite accurate vess

ulte were obtainable. -
The modificetion eonsisis in adding to the
mixture of ehloral hydrate and Iodine, instead of 2.5

, #agﬁﬁigﬁarmaz.ﬁ®ﬁf 25 cos of Tenth normel EOH or NaeCH,

witht the precaution of adding it rather gradually,

with congtent shaking, After 10 ming: continue ag sugs

gested by Ruppe o |
Reguits averaging 99.49 wers obtaineds
| Tho methoed of Kelthofr® 1s e
followsss T |
Te 25 cese N/I0 Iodine solution, add 10 63§§f
of 2N Ceustic seda and 10 ecosy of N/10 solne
of the ghloral hydrate. Stopper and stand
1 bre Ae1dify with dil. HCL and titrate the
oxeess of Iodine with ?ﬁiaﬁﬁlﬁhaﬁe»aazu%i&ﬁe?
Adding
36447 was obiained by the writer.
ﬁaﬁifgimg this by aéaing the alzalz la”t raaulﬁa
of B9} and 6247 weve obtaineds The ressen for thﬁ
uﬂeer?fin\reﬁulﬁa ia gra@&hlé the same an in the m@thﬁ
04 of Rupp; S0 that the subject need not be further

rried out zs

. dismzm&;& "y

these in the order named, & resuli of only.




ween the resulis obtained by the various methods, was

performed, using an aseurately prepared 1f solutien

for all the tests.

For the volumeirle test, only ome author's
method wae suitable, that of Garnier® using §aggh; |
normel slkeli. The methods using mormal or helfe
normel alkeli on a 1f solution of chloral hydrate,
would obviously be incapable of giving results of
the same order of ageuracy, as would the other meth-

ods tried, since 1 cc. Nealkall = 0.1655 gms, chlors

ce of

al hydrate. Carnier's method had & better cha
giving an accurate result, but even with this, it was
thought that 1f 25 coss of chloral solution were used .
ingtesd of 10 cos. and about a proporticnate smpunt
supate result would

be obtaineds The temperature was kept st 13 = 14%.
for 20 mind, and values of 98,7¢ - 98.7% were s&m# |

alned. It would geem that either a larger emount of
1kali, & stronger solution, or e higher tempsrature,
ghould be
Better regults were obtained by using, as ot :

od in order Lo complete the reaption.

ore, & neutralised solutlon of chloral nydrate, but
tteating with 30 sos.tenth normal alkali for ten minss

" sined by this method,




The determination of the farmﬁa seid by redustion of
HgClg, after a conversion with 10 ccs. of N-seda for
5 - 4 mings, save values of 99.4 - 99.4%, and enother
“gne al 20 - 25 mins. gave the same value.

4 similer result.after conversion with 30 ocs. of

“tenth normal slkali for 30 - B0 ming. gt a bemp, of
about 26° ( not, as in Carnier's method st 15°) gave
‘8 result of 90.4 nlsd. It would seem as though the

conversion wers complete therefors, snd the above

figures may be taken a& the valuss sbtainable by this
"meﬁh@d;'wﬁ@ﬁ‘ﬁha sonversion is properly completed at

" ordinsry temperatures, "

A.ftax* ansz*sian bg rafmximg vzith E&g&, *t&% «

'jreaulta were low, when ﬁﬁ&ﬁﬁq&ﬁﬁ%&? %rswﬁaﬂ wiﬁh.lﬁclg,
?h&a naa b@en ﬁiﬁﬂﬂsaa& gr&tﬁy aamy&eteig ;ﬁ the yéav-

" ious sestions of this r&gﬁrﬁ. About siz raau&%a, a3l
| ;ﬁh%azna& under ﬁl&gh&ly ﬁ&ftaaeax eamﬁi%iaas w&ra,
every one f@ﬁnﬁ o be 1@#, before using the apeaia&
,_Jﬁ@&u&i&n.uaaa in the ﬁampara&iva atady. ?hs raauita |
~ obtained in this speciel study were 9%.88 and 9@.&@%
.'?haa$ results, along with the ea

rlier values anﬁ the

axaet conditiens of the various tests, sre given in
the section dealing with the experimental works

- The high and uncertaim Fesulis obtained
by the method of Arehang

_ >zﬁky?§ ehich necds no furthe
er discussien, are ezemplified by the following ress
 ultsg~ On ¥ gmEs « 1077 when boiled quickly, 99.73%



vhen warmed, allowed to ccol overnight end then evape
orated down. On 0.25 gms heated naturally on & bolle
ing water bath - 150.5% - 148,57 - 151.0§. were the
ﬁ@%ﬁa@ obtained,

The modificahion which I suggested for dealing
with ulky solutions of chloral hydrate, for use in
~ conjunction with the steam distillation used by Argh-

“angelsky, gaw@ on the &ﬁa&iﬂi'éaiﬁtiéﬁ; values of
%.@@«f - 98,728,

_ By the mpthod of rofluxing with alaehali@
alkell, whieh iz réyﬂt&d to give low results, I obd-
ained values several par gent lotrs ?hﬁ? wore 96.25 and
?5;%&% r@sy@ati%®¢y.

 Heating with aiaahalia alkali in a alasa&
wmw according to the method of Wellls®, the foll-
owing resulis were obtained, 99.54 - 99.84 - 99,77 -
99.567y or & mean value of 99,63%, The importence of
uging gas tight bottles is illusirated by the fact
that,at Cirst two bottles were used with rather wide

necks, and whose corks leaked slightly. Regulis of
98,38 and 96.61 were obtained with these,

The trestment of Chloral hydrate solubionm
with Zine dust, sccording to ihe method of $s1f° gave
low resultsj- &é~é'&,$ﬁwﬁ1%, but by putbing in the aeid
at the beglmning of the @aaﬁ and all owing it to pra&ﬁﬁd

%rhrgg resulte of 98,90 « ﬁg.aé - 99;?5 w@ra &b%-

Jﬁiéiv



B e s

e SN DR e i i i i {5@) ..
e

pined,

- 0f the iodomeiris nebthods, that by Kolthorst®
gave very low and uncertein resulisje 56.4 - 59.1 -
88.4%, the lowesi %@iﬁﬁ obtained when the meberials wara
mixed in the order stated by Kolthoffl, The other «m

wara abtain@d by ﬁgjfwiny $he arﬁﬁﬁ; '

. ”hﬁ methau &a@ o ﬁﬁ@@xﬁ zave ot firsﬁ, results
fram @%,8 %Q g7, ??, but leter by aﬂﬁing the alleli
slowly drop by grop, results of 98,25 and 98.45 were
obtained. By using the modified troatment with tenth
normal 2lkali and conctant stirring, velueg of 99,49 -
89548 wore oblalnad,

The verious results in this series are given

form under Bxperiumental Work.

By leaving

aff values which e have ram&wmvw”

B %a-think ars iﬂﬁ@?r@é@ beaanaa af $ame\thaaratieax |
ﬁiffiaulbg* or haaaasa @f %ha @bviaus inwamplateneﬁﬁ
of the “@a@tiga, e @%taiz & megn value of about @@;5%.
Keewiﬁg this flzure in minﬁ, we may @xawima the tabls,
and 5@@ wnieh maﬁhﬁﬁs t@n& W giv& results ualaw, ana
’whié& abovs this value. The 6u1ﬁﬁﬂﬁ shosen for the
determination of this mean wvalus wore No's 1, é,k,‘l 5 l&.







EXPERIMENTAL WORK

A slatement in Thorpe's Dietionary of
Chemistry, credited to Dumas; states that "boiling

KoH does not affect chloroform™.

1 net to be the gase, %e?er@

reading the aﬁatam»atﬁ of other investigators.
Chloroform was boiled with 10 sos. N/lo alkali.
Only 8.0 oos of N/10 acid were required to mewk-
;‘aik&$$g~&aﬁMa'é%nsa ppte of

ralise the remsini:
AgCL was obtained on sdding silver nitrates

Aotion of aikali em chloral hydrate under

varying methods of treatment showed the follsws

img;@‘
iﬁh mfl@ ao&a in éﬁld for 10 %iﬁﬁ. - 99»
P averniiht,

‘a’?’%h NeSoda_ in mam overnight, = 136
" boiled for some time. »?65

Th@ ‘method was the ;fyal bus of titrating
bagk with standa

ion of assy

§
%

ting the aglidity teo be all formis.

rd aedd, and the ustal kalﬁuiaik'




o2

Took 26 eccs, 1% chloral hydrate aelutian, added
70 eegetonth normal alkall, end stéed at room
tempe for 12 hourg.

‘Bagk titra&aﬁ with H-;;é and determined chloride,

A&kﬁ.i ﬁ@nsqmaa * x&;aa gos N/L0
Chlerine aqaiva = 286 eces W/10

18,08 cos % .&ﬁ&ﬁ x4
= 9$»§Q%

. WA

are with mean value of 99.5 obtained
from the aampara%ive table.

Raﬁ@@aa& the sbove, tut ar@nghﬁ aiawly Just
to belling, then copled and titrated.

15;%@; SoB Qﬁﬁi“fﬂ 1o
1&¥ @5%

3$1£’s ehloring’ a@rraa%%an g@mé %
ordinery tempg.s valual&ss at b@ilimg.

2



.&éﬁ?

C R e

% gma. 6f ghloral hydrate disselved in water, and
treated with a little 0aC0y and filtered. This
treated for 2 mins with % ec@.ﬁ-smda, and than
titrated with seid.

A pimiler tect was made on & Qeﬁti&n whi@h haé nat
boen neutralised. The volums of liqn*a baing maae
the mame as the f&vst. o

Untreateds L1 9 &5%
%%W&Zié%ﬂﬁw “"“*’“"‘""“ggé %3@9

i temporatures

The above %@sﬁ was m&ﬁﬁ gt roon tnmg; |
This was repeated at s&d~ « 173% and at 1s¢au

LR 2 *én mwﬁp-pmwn»ugg.ﬁq

s v 300 41

19 wwn»aa*mmwnggg%
ﬁﬁ«%nwwamm¢W§§?

Hinpieh's method gives good regulis at
212 or above, Mt seems iﬁ%ﬁﬁﬁ&% te béi@w thig.

‘Ra%égéf_Qéﬁﬁggpaiﬁiéﬂ_af_ﬁh}a&&i_Hg&@ats by Alkalll,

ist Expts

Took 20 ees. 17 molub ian\u ﬁéde& 10 ¢es ﬁ«&&kaii

fagﬁvapyiag p@riaas of time. Then Lftrated with
£ Roded i

AL 2 sﬁaﬁ.---ww*w~~«»~m~ﬁa.aﬁ
At & sec ,*w~~~*~~w~ﬂs~wabeaﬁ gorrect value
AL D MinGeememswessessiegoversl 4 highs




Rate of Decomp. (contd.)

Rapa@%ad thﬁ last, diluting chloral salutian 80
that normality at the beginning would be one qyartav
ar that of %h@ @revieﬁa test.

e ﬁ a&eg hﬁ& raa¢%ieﬁ w&a 865% A aamp&ata&.
This aet&@n was ﬁ&i&l %@ﬁ rapid to b@

able 1o plot a eurv

ni%*a& ﬁ$Vma&i%y hﬁre i$~abau% @.es ;ﬂ

@* %ﬂﬁ 1&&%&
A B E@@ﬁittﬁ‘.sliﬁti.#%x &ﬁ% %ﬁ!}‘v&r’hﬁa

iﬁ " ﬁoﬁﬁtf‘t»vovo"
‘*‘ " "Vnasnin»aouiv:e‘f
iﬁ # #0”'**0“&’.!‘&
xmiﬁ.%iﬁv“-‘*‘ﬁ& )
éﬁiﬁﬁqi&ggqva&mu /
1@ m&m;f;tiinap&luﬁuq@
4B BINSsiasnreisnssedPy
v’z}ﬁms(ﬂkucutitnﬁgglﬁ?@gﬁ‘
3«23 mﬁqvlth§\lO§pqvig’§t@a

Cvrve I .

' ”&ﬁpa*e was tm plot g surve g0 ﬁhat ﬁha ‘lv g6
of the remetions, both {1) anﬁ {&} could be seen.

Above resulls are rather appwﬁxim&ta aﬂ N«aﬁﬁa
was nsed,

‘ o g Jant iut %hr&a &&m&g aa mnah
alkall was useds ‘

considerebie error novw 2t 30 mins.




Uging tenth normal alkali.‘

35 ¢es» 17 solution chloral hydrate,neutralised,
an@ f&&tare&.‘Addsﬁ B0 eos. tenth normal almal&. 8

miMQttnt 3@*6 ”"...QQ,Q%

ﬁﬁ.nﬁttoti " noqo:v%@ﬁ % '
ﬁiimbupv ' wow e e e d UG E CuvvéTf’ .
mii‘&;aoma il hama«p 1@’ %
Wﬁavbcno :: '?9,.& % bﬂ?

B Sescnes 2ams e ?ﬁﬁﬁ;&%

The first readinge were noi taken earljar
enough to complels the geriesg; but the rate is
aﬁawa pretty well,

To find the sction of boill ing NeoU0y; on uhﬁl,._

Agcording to sﬁat&m&n&a ﬁy Ewgwe 46 it was
thought that azﬁaline garbonates would not aﬁtamk
chlgroform as does aaus ﬁia &%k&li.

w05 aoe GHOL. and 20 cce water W@rﬁ rafkux@&
“with 10 ccse ﬁgkmai Sodium Garbonate for 1 hﬂ&

Zesults 4 heavy pots of AgCl was obtained with AgNO,,
o gnaiﬁﬁ migms of HgCl were obtained on redueinf =

Tnis only corregponds La a @naemyaﬁitiﬁa af #
about 0.87 ofk the ah&@r@rbrm taken., The srror
would yr&bﬁ;ly be to0o-large Yo pernit its use
fer splitting up chloral hgérate, n@weveﬁ.

25 gesespenial acluﬁaaﬁ. ﬁ@ oo ﬁ/&@ alk&li ‘
added, er neutralising with (aGOg, After 10
'mima, titrated basks

Results. 9%«@”
99.3%,
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100 —r-e-
|

Rate of Change - Using N Alkals.

do Chloral Hydrure - okas 9m in 28ces dafer.
Alkeli " = |3o¥ch Wi sélvFToN .
TEmp. - {28°%
60
2o ming 4omins I S0 mins foomins 92 hre .
Curve T.
%
(]
of :
lof — ]
/00 -r‘@ E i
q7 ‘ Curvé T - En?ai‘yéd Scalg|
q&’
" 20wim 4o ming 1 An 80 mins | /oo mins 2“-4.
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| Expt. 2. Garnier's Method,
85 e spwial solution t.raateé with a 8li
m@&ﬁﬁ &;E_(alm:% (m-@ coS .. u K/l’ }
ot xa ‘f Gs Tha reastion appes 8 in@amyW\‘

83%,,

ﬂ@m&ﬁ - %t?ﬂ%
98.707,

17 ] amm
a:mw 391 higg;?a%r vaines,by

ﬁ‘ytn“é mrx“gra&
m&ﬁ nethod.

{i} 2& gos of L9 chlorsl hydmats solution and
" 7780 oos N/10 atikd i were ellowed to stand
ie mrs. et room bewps Formis M&& then
deternined, o
This was repssied leaving slkeli only for
B short time in gontact with m&lwalz

ms ne gmatm:* %han W., ab i j‘ ned

between dupliecate ﬁﬁ:w%”;.“xggmw
vhen using this method.

eﬁ) %ew&&m the above @x;m, but uged the mm-»
santra M:mss stated in the maéwmd Arghay

Cgelsky's method, and usgds
;’w nold and ébiamrm.

- mixture of form

| Ra”u&%. The amount of Pormic acid found
' aggresd with the amount ﬁal;&a”

shﬁwing thet no incresse had
taksn placss




(l) 25 aaﬁa speclal ﬁai@t&aﬁ with 10 ces of K -
alkali for 3 - 4 ming, Eaﬁe slightly acid
and yr@siﬁi%a&au.

Regullgs - gﬁ:‘, 864

R .éé%
(2) Same zs above bt staaﬁ 20 - éﬁnmias this time,
{5) Same as ,aBovo b used 50 cos ﬁ/la alkali

at, 2590, for B¢ - 25 ming.

Besult, - 99.40%

o s i e DOV OO G e o mom s m e

O 4LEb gms cbloral hydrate in 1 11@«:*:

(1) of
. aa%gr troated with 30 ses N e and
v@aatﬁd dvwrl, solution neutralised
azm DY k@%p ' ~
Ragult, - 115;&%
{%} i.ﬁﬁ@t gas ia 1 litre @f waﬁer ﬁreakeé ;;;;;
, a8 before, bul svaperation dong in

saperate 3@rtiens in a ?t.d*sn.{l@& ee,)
R@gﬁlﬁa o }.1?5 36’:{ k

(3) Ca2000 gms.i» liitre of waler’ traa%aa 6
T sefore, but evaporated in air bath (10‘ ﬁ)

H g\} S

Begult, - &@3'%¢-

. .
(4} GClorofor:m boiled with alkali,end tested

for formic aecid, Repult, 9# mlgma Hgll (o yggifa:

iigns (in ano




fffﬁj ﬁbava sxperinent vepeated ﬁéﬁ&t&? oxcept

000 gms ehloral hydrate in 50O eos water
4reated with 40 ocs N -gods,and placed on
the weber bath. Bath wes shn& oft for the
night shortly afterwards, and the beaker
. remained ungovered, On evaparatimg down
 the next day, & good result was obiained

R@ﬁﬂ&§1 - 99735

that afiér treatment with alicali, it wéé
brousht rather rapidly o the %@il
then evaporated aa upuel on the watar batﬁ.

25 ceops spocial solubion useds Bil&taﬁ
4o 726 gew, with water, Added B0 sl
N ~soda’s Evap'd to 30~ 50 cos, Neuts
ralized with ssetie aeid (fres from
Pormic acid.) Added equsl volume of
sat'd Hgll, sclubjon, covered wikh
. eloek giass and placged on water bath
- for several mw‘&.

ixﬁﬁﬁit&t o l‘u«uv’ £
15€¢Q%
118G é%

i e i e TS O - o i o

Modl fication of Avchanselslky's Kethode

{3) 8& gop solution used as LeforesDiluted
o b0 725 ced. Added 30 com. N -soda fof
ié mings fieviraliged with HCL and
3 drove B ~HOL in excess, Added Ol gu
Qaaim stirred, fiitara @va@’d to 30 -
50 eBs. Added 1 co. 10% HOL. and pptl
Witw‘ Ii@;U}. %Q »

Hesulby, - 98.?2”




o

{%3 Last expi. repeated but tried omitiing the
. filtration aftar adding Gaéﬁé.

Result. - 98.36%
er examination of ﬁQ&**f'

(a; 1o meet objeetion that the 10 miﬁ. ﬁraaﬁﬁ
ment with alksli used in this method,
might inevease the formic asid va!ue
srtificial mixture of formic acid an 3

- ehilsroform in the cerreect proportlons,

was treated exmctly as in Expt.(l) af thaﬁ

gseries. (See last explts on page Sﬁm)

Preliminsry testgs were mede without
chloroform,to obtain the amount of farmn
¢ asid aetually presenty

‘Resulti No inercase was @%aérvEé@

{&} pistillate from animal tissues {sau&aga
. meat) was treated with Hﬁﬁlgw

Remult. 400 cos distillate gave aboub
% migme, flocculent @pﬁg

vy i gaﬁ a genawal idea of the sourse ef
the ﬁisti&l&t&an¢

’ﬁ;¢ﬁf ,ﬁ'gm'“n”ﬁﬂral hyﬁr&%a in spall am&;watﬁw.
{1) Added 4«5 drops 107 itartaric aecid. Steam

, distilled and titrata& every B0 ccs -
with N “sad@,sﬁam&ing with all,for f&w;m&.ﬂ*

1$t 5@ acs.«*aq.a-6¢98 %mﬁ @h&@?&l f?lfﬂ
gﬁﬁ 'oﬁooitba‘tég
ﬁrﬁ d " ""“.‘ﬂgtm " ’*

*ﬁh id " T Y L ﬁ%' " "

% >£<t " :ﬁ“




'f%éé} .

Exﬁto g '
{2) 0.2 gme in aboubt 100 cege waler and made
slightly acid, steam distilled and ditrated
uging tenth nm“mal allald,

iﬁb 5b w@$¢o.,4g,@¢§?§6 gms ﬁhlohﬂ@i

2nd VIS s ML ¢ 561 »

Bra Y " eeensa0e0B36 " 0B ¥
4th v ¥ oi»wwﬁtgl‘lga,,“ # o

&,Ayﬁﬁ”‘“ I

{5} %.@ £ms ﬁhl.h;&. in 100 eaaqwatar‘ A&ﬂaﬁ
equal wh. of 204 phosphorie acid (Areh’s
iﬁﬁ%ﬁ&@%ﬁ@nﬁ} and steam distilled sl&wg?‘
Titrated Lirst portions with ¥ -soda anﬁ
‘later ones with N/1C sodas

lﬁh %@ CCBuesanvonan Qbﬁa £ns.
aﬁé L ﬁoag

$r§ Boon EEE TR AR Qtéﬁ ‘
%th " ﬁ NE AR SR tha

5ih " " epesseesss 0530
éﬁh # ? tﬁt%t#ﬂbvl thﬁﬁ
TEE " " saesernece 0,086
Eﬁh " ? QO*“Q&R!. Q“

éﬁ@ﬁg $M@y

(4) ﬁ.ﬁ gus as gbove, bub taﬁa& VQi'ax i&qpid
| was 1 1itve %hia time, 9 partiﬁﬁs of
1@0 &as. takan affy and ditrated ag above.

izt 3&@ @@ﬁqﬁwu0§*q~ ﬁ;953 gm@;
23@ - . BAaws ey @.?12

apa v ﬁ snressens VeOu
%th o SEEaveNey
8th venesvane LeDEY
sepeniaee GeB0B
‘iggyﬁin? ek TS
PHELEL VDS ;ﬁﬁ{ﬁ

gﬁﬁ ; " e BB AU Y

s;?ﬁa“gms. o




Steam distillation (contd.)

Exgt»

?na ehlorad zgg&. in 5900 cos waler w.it.h
aqua wsig;m phosphoric as before, making
1 Ylitre oi liguide Sleam ammmaﬂ and uged
the modifieation of Aveh's method to deters
mine the regovered m&m’lu '

iat x”ﬁ*ﬁnm @n‘i?@& Emsly
gnd

izt 5@@%@4;; ioﬁﬁgﬁ
2nd 2.3?‘?%
S é&‘d W08
Co#th Y u@ﬁ%@c%;ﬂé
i w 0048 /L
8th v +0009
4% T ?gﬁ@ﬁi’?

ﬁeﬁum » 533;‘3,% :
mww

' ,ﬂa,s ra;aeawé, ‘wﬁ T
] yilowed to remain mn
-} roighb, ‘after thoveughly
gwimmg t@g@%h&m 5.2'- @sﬁ.fmame%
aama tods -

4 xmms 35*. Qﬁﬁaﬁ gms.

reault -~ 96,597 total |
- ,, mwwry‘.

TﬁLyﬁégé :i



steam Distrllalion

Werght
of
Chloral
/Iydiafe
rgr_a'véffd
’f”; I+ 16 20 7»5
m
) . 1 g3z ms
S
/8 G
[0 Cvrve T |— Solvh'on uf_[_’ﬁ/am/ H’y;l(anu an/;y[zjn-s)
Curve TW.|- Animal 17';s veS A/bresenf.
0;0 Time — 25|Ars. S rs. 74] Ars. 10 |ArS.
Distilla fé-"’vm ! litre 7E litves.  Rlitres . A5ddres 3 litres 3k/irves  qlitres

_é/t /ﬂa(ll'}lr'caﬁ'én __O/ﬁ dffﬁcafé/f/{y} Metbod.

4% fitves.

Cr7



) The sesond last axyexim@nt (ﬁ uﬁﬁgwaa
repeated,but no separste determinations maﬁﬁiu
The various Iractions were sash treated
the modified procesdure,svaporsd 8d and -
washed into 3 ara aua;aﬁ.fiaﬁa fram whiah aa
_a%iqnat papt~wa$ takeu, X

| Rﬁﬁﬁi@f'*'ﬁwgig gns, = §§w!% reﬁmvﬁ“(“%

¢fe EZxpt i&& w&iaﬁ.gava 9@%&%

o o dp o vy wa@@{}@@h«ﬂmwm e v

Ex %

(2) éaas s ﬁh&«hgdf in 150 ces weter refiuxed
p for some time with £ gme Mgt Bissaivaé
sxcess Mgd and yp%’&*
Results = . v.87

(&) Rap@a%eﬁ abeve using rubber siopper hetween
N reflax flesk and coudenser. Used a spire .
2l condenser. Kaf&g,aé for 1 hr.2 gms Mg@a '
; “’bamlti - ’&’@l g‘%

(4) Repeated usix
| R

ning alkali, to
PG .amﬁ@mﬁer. .
i ﬁe%al rsa@very




Ra%hl o 89,67

(6} Refluxed ag before,but used & watev bt thy
- and inecreased »ima Yo & hoursg. € gms Mglre

Bﬁﬁﬁ&ib - 88,88

(7) Refluzed 28 in (6) but filtered off an

. aliquot part, snd tested for the eamylats
gonversion of the ehloral. This was done
by treating with WaOH® for short time, The
_resazts on the pert treated wéﬁh NeOH, were
the same as the untreated partl

geonclusion. The éhlorsl ig completely
“Tédnverted into chloroform eand formaltéd,
but the formate mey L& %ufﬁhar dacomp-
osed. {See Funz-Frause®

{8) To ¢onfirm the degomposition of Mg Fobmate

. . on boiling; & definite and known quan%iﬁy of
formie seid was refluxed with Mzl. The amount
of formate remaining was then d%t@rmlm@&«

Regult. g"%‘h 9‘#@ only, was recovereds

{8) Compereiive series, as ges s@iuuﬁaﬁ{&%} nade
o 100cewm. Refluxed for 2 lre with 1 gm Mgl

F %3&1 ) ¥ D2, gw{a - gﬁ?f 4@{&4'«

:ﬁmaﬁ. G;zﬁ gms in 25 cose water, at@&é overnight
T in a stoppered bottle with 1 gm Mgl

K‘Lﬁ‘ kﬁ%o - g?c 8@/%!
?@o@%ﬁa

Expt, t@ goe what aetion between ehlarafmm& ;
Tand Mgl under the some conditdons as the 1&9@.
. Ta@k 0412 ¢cs bthlorofarm and 1 gm Ngd
g;i@h Qﬁ sog watwv ﬁt&aﬂ avmrnight in sama

"Besgg&. ¥o formie agid yraéuea@¢



Desomposition by Mg0 (Contd.) |
Effect of refiuxing chloreforn and Mg\

Chloveform was refluxed Iox soms time |
with 0.8 gme g0, and the solution itegted

for chloride.
Resuit 9 wlems aﬁ Ag&& were pohde

(ea)

‘Only e slight decomposition ogours there» '

f@ma,wﬁ&ﬂ purs e&lar@ ‘orm ia uged,

o ,Q.i sod @h&@ﬁer@rm ?@fkﬂm@ﬁ with ; gn
Mgh, 2nd tested for formic &%1@»

gﬁﬁﬁ%ﬁw ﬁ&ﬁﬁ found,

(2} %&is vos rapaa&aé uging B sos a&imraf@rmg

Hﬁﬁu&t. Mo f@mia acid f@hﬂfﬁ.

o o v o i YD 0 5 e .

Exple
{l} 10 cos. 1% solution e |
, %gg %w 4 hrg with 1 gm X0H and Y0 scs aleohol
%559 water bath. Witric zeid was added and
‘expess of Agﬁﬁﬁe

/R@ﬂ?ﬁ.‘:'fﬁf - %#@ﬁ%

- "at&ya,narﬁ@gﬂ gpent 6d above axaaﬁiy
AT gg@@ r'y) m& m&ima, but %ﬁl? fm‘

* E%ﬁﬁlﬁm -

ﬂ‘hyﬁ‘ were refluzed

« The sleehol was eveporated while alkﬂi%n@,



e )

Severel expts valueless - corks pughied out

Exptis
{1) 10 ecs of 1Y solubtion aﬁl.zvd‘ trented with )
' U.4 sms WaOH end 10 ces alochol *sn a rathor wide
necked bottle fitted with s rubber stoppers mm
gtoppers wers belioyed %o have leaked slightl
a8 ihe resulis werdlower than thoso @btazpﬁ&.by
@allia hinmself,and these in the next expbs |

Reguits werez a1l aboub 98,57

{2) The above was repected using ronmﬁ—ba*t@meﬁ
. Jeaa g&a&a flagks with neeks aboub o inches
, and taking o smell stopper.These were
not g0 apt to be fﬁﬂ@%ﬁ gut ag the larger
ﬁtayﬁaka“as&ﬁ.in the last expls

Resulis. 99.54%
ERREAT Ega_.
99,774
?%.&%ﬁ aftor alloving for
& DPilank of abgul 7 ngms of AgCls

st s B G OO en i

Reduction te ehloride by Zimo dust

Liminary. Zn of diffevent “iﬂﬁnﬁﬁw,@n@ aifrevent
periods af refluziag tried.

gms of 20 mﬁah.gn 415 ses apeiie acid,
" pdded at the %@gimniﬁﬂ, agd hall i howrs
- pefluxing with O.2B gmﬁ ﬁ&laﬁgﬁ; i&‘@ﬁ ﬁ%ﬁg

W&%@!‘ﬁ



2} Repeated using Zn dust mnd scid on a
water bath for lp hrs. ,

4 similay test using 30 mesh’ ﬁn, ané
standing in the ealé for 2 days, afﬁ@r
r’&f}«m&ﬁg .

R@mﬁn - gﬁqlﬁ%

vw@“'“faﬁxve Serles. Following Sslf‘ ;B
aireetions implieiily, &p&ﬁi&i aaiu&iaﬁ.

Resulte. ~ 84,607
\ 8&.91%

Expts |
£§§'. Special aa&u&imﬁa mﬂdii&ﬁﬁ ah@ve by
. pdding the acid at the baginning, ana
refiuxing for 1%’hr$» | |

owits 994008
— gg.?&%
@@&95% o

Ieﬁa&aﬁria ﬁ@%hada¢

Rﬁw*a method f@i}.w;,
1@%5 to add the aiﬁali 1aﬁ$¢

the later instructs

Exp’tu S | Gy
{1) 1& 2] 1% sclaﬁiak &hl.hydéﬁdéaﬁ 3$ e“

 H/10 fodine.Added 2% eos. N- soda, Stood 8
Diluted added
sa&p&aﬁe saln&&ana

&aaaﬂ‘tﬁi$rataa w;&b,ﬁ/x@ T, a»;



Expts _

{2) Tried to improved method, Added more led-
ine, and more zllkd 1. Conducted test e before
tut used 40 ccs Iodine, and 4 ccs N- seds.
The soda was added very slowly with constani

p Laic

(3) Thought Rupp's ameunts might give better

results if the alkell was added slowly.

(4)

96,664

kali of H/10 strength was substituted,
ccs was poured in very slowly, with
hant stlrring. ‘

Rosulbfs » 09498
- ' 99,497

(8)

{6) tion be oluse of liqui
The last experiment was repeated,but the
iiehyds was & Juted to 750 ges. with waberly

~ Binee freshly boiled water was nol used,
a blank expl, Wag rutl,

tesulbs = 99.6%

Expts “
(1)" 25 e Todtns (N/10) wes mized with 10 eos,
| 2N~ seda. 10 eos of 1j ohl,hyd,solu, was added

in a_stopperec bottle amd stood for 1 hw. I¥
was then sgified and titrated with Thiosulphe

ate (1/10) Gk 5 mEld | .

(2) By adding the alkall last a higher resulis s
| - 59107

Results. o 1007




ﬁigﬁz*

Titratian with
Am;- 1 .

Treazmenz wi%hhalkalz and

reduetion of mercuric
- chloride

N/10
at
roon
télﬂ? .

N/10
at
15°,

NaOH
Qift.
times
&
stren-

then

@raﬂa.

NaOH

Gaaﬁg

&V& -

NaOH

boil-
ed,

A's

meth- |
: G’&a

Mgo

refle
ux'd,

Mgo

eold.

:  ’ (;)_
99,3
993

| Meen values.

@

98,7

987

(8)
99,36
9g.44
99040 |
99,40

4)
99,04
08,72

(6
09,78

1070 #
Qe

(6)
92,88

92,40

(7)
96,84
97,80

‘{ﬁ;‘gﬁﬁiﬁ

Cegy |

99,40

o8.88

od.64 |

o%.52

# - Conditions of heating were different.

Average of Columng {1) §9.$
99.&
09,63

A...*;A_\;&;_Q;s..gx.w«‘._u.-v_- b -

COMPARATIVE

YVALUES.

“Aﬁgahai—
Ko B
reflux-

alezhelu
EOH

eloged
bottle,

in
dust

N- soda

aﬁdﬁﬁ
aiawiy

K/I@ soda

a&hé~“
'alauiy

hsscd AT

(9
9954
99,84
98,77

i

99,38

a0

’a&m

(1)
99.90

99,75
99,985

as)

9&;3&:
33&56_

Q@%éi

asy |
.40 |
g9 |

. (&*y&r__
| Bhet

o6l
6%e4

o063

| e5.25

og.87

wigéégga?Egg

i “&’T:”’:ﬁ.m"‘:r:;v i

i, N






- SENERAL CONGLUBIONR.

Gertain rether interesting conclusions
mey be dravn from a consideration of the rosults
obtained im this little &%‘m@s‘i

With regerd to the volumeirle methed,

ing wiﬁh aaﬁati@ &ikaii and then %itra&ing the
excess of alkmli, it scems ;wamy woll established )
that in fadrly high concomirations, such as obtains
when & ssmple is being sssayed, for jfm%tsam% [+
Hinrieh's B,P, method, the reQ ired decomposition
18 mp&awﬁ mm mgmiw, and greab care must be
te follow the stated time @ its eloselys

. It aoems also a fast, hmwer, that in
quite dilute aalu%im, say an initial %ﬁﬁ%@aﬂ“&‘tl@n
of alkall aeama. to onl _; % grﬁ. of mrz

mawiwﬁ

Ly 0,02 nf,f 1 .,
al hydrate is wmza&aﬁsxy Mmremﬁé m e‘iam‘b ‘&a}z mm» L
‘ute#, A short time longer at %M$ &im&im, has not

the same hap

iful effeet in decomposihg the chlammms;
and & very much reduced error is iherefore introde
uwﬁ, amm the time be varied sligmw

o m should be rememborad tmt, by this w}_. -
me%hzm, am am»m* of aboul 0.49 is &z&twczwaé, if .
the solution is not first neu%ra:.&m&, e




8elf's mothof of correcsting the high resulis
obtained on long standingwith alkeli, by determining

£

the chlorifdie produced, appears 4o be quite satisfactory,
when the selution has nob been heated with alkalil,
Otherwise & high result is obtained even with the use
of the cerrestion, | |
 The volumetric mothed is, in genmeral, i ite
rapié, and ap@iiéabXa-%$‘mrainar§ raatine aﬁaiyﬁi&i' |
ﬁhere in&erfariag aﬁbatanﬁeg are prasan%, hnw@ver, @r.

in w@rkins with unknown aanweﬁmratiana, the method is

harﬁly te ba rae@mmenéeﬁ.

?ﬁe’maﬁn@d &ap&&éﬁﬁg on the ré&u&%&an.ﬁf
marauria ah&aride, by the formie a@&d~gvaﬁuaeﬁ from
a pral&minary traatman& with sauatic aikali, is a
maeh mere aeeurata math@d. ﬁaxng gravimetria, it 48 |
aapabla af g&ving %a%&ev vsaﬂ&t&, bat this is not %hﬁ
ae&a reasan» %ha ehief abjaatiwﬁ<a£ %aa valumetrie
méthaé, tha yraéua%ian of hydvoohioris aﬁiﬁ, aeaa naﬁ
&ff@gt the raauxﬁﬁ @“f.fas& by this mathad, and thsra-'
f@ra, #0 Iaﬁg as the sa&uti&a is %»@ateﬁ with alLal&
in %h$ 5ﬁlﬁ,far a length of %ims wi&h&n raasﬁag»aﬂ
'maasurable arrar‘ia inﬁ?ndu@aa.,

Thzs leads up %o 2 gtaﬁem@mt of the goB-

aiusians in regard o the methed of ﬁ?aﬁwjgﬁlaky »




(70

It seems well established fr@m the evidence
submitted by the writer and by other inW%stiga%ara, thﬁt
the mothod of boiling down d&s%&;&atesvwith free ga&ste
ie alkali must be abandoned if agcurate results are
- desired. The simple modification of converting with
| caustie soda ln the cold; for a reasonable %ﬁme; then
- meking exegtly neutral by addition ﬁf aaiﬁ and 5&9@§,
~ overcomes the former ebjection, and a% the sane time
allows large volumes &f’liquié %a be eVaparﬁLe& w&thp
out aae@:a or loss of the ra?matﬁ. ?hs @bjeations %w

a raﬁnutien method, when dealing with. an&m&& t&aa&»&
‘whieh may contain other reﬁmciag subgtances, ware &i$~

cussed in an earlier section, The gévaporation in nﬁatu
ral solution, as indieated above, eifa@%ualiy r@m@?@ﬁg
in the opinion of the writer, pra&tisally a1l é@xias :

which would be likely 4o interfere vith ths aabsegaenx
'=raéa@§£an aﬁ,mgr@ﬂriﬁ,yhlarzéﬁa ’

. The
,&iﬁfaraﬁt”éénﬁiﬁiﬁns‘haa %aaa'inﬁiaaﬁaé,Vand,ia'ganaﬁéiﬁ
zit aeama that a shorter length of time might be used,
 than that steted in Archangelaky's methods The Eafagﬁ

ﬁag ia, no doubt, to vest %ﬁa.;agﬁ-rannﬁngavfrqm the
condenser with mereuric ciiloride, until satisfied that
o welgheble smount is leit behinde ¥
The method lg, in the wri%ar*a ogin&an,

urse of the distillation under several

epan to 1&3& aariaaa eriticism than {be method bx il
Kappenb&rg@rg‘azﬁhaﬁgh the lalier is designed to be 2



{7L)

used for forsnsic yu:pcues,

K&g@aahergar*s nethod h&s the merit of waighing'
and identifying the chloroform as suelk, but in the
sourts, it is doubbful whether this would prove the
ay more effectually than
' the firet method. The ¢rder of accuracy seems to be
‘higher in ﬁrﬁhaﬁgﬁlaw s methed, a8 wodified, than in
that of Kippenbergors

- It 48 of interest to ﬂB%& that Bettink and
ﬁa&%&ﬁ#** foung divergent vak&ea by the twe metha&aq
This diffig&lﬁg would probe 1y disappesr,almost ecompe
letely by the use of the modified treatment of the
distiliate,as indieated.

presence of ehlorel hydrate

o e e 5 B

| The method of refluxing chloral hydrate
with Mg0 with a view to esiimating the formic ecid
produced, seems to Leve been definltely shown top be

unreliable, o

‘The aifficulty ax;zarmm@ﬂ by Eippenberger
when using Ng0, in regerd to the partisl dscomposition
@@uﬁﬁa chloroforn produced, indicates that the gﬁt&mﬁ
ation of ehleroform after using Mgl is sloe a amm? |
ful method.

Hesults on decomposing the chloral hydrate
in the cold wers also imsuffieiently accurate o be
useds

- o i o U W 4




The poor results by ﬁiai”fkflﬂ bhod of rafiax-
ing with aleoholic alkell, seems to indicate th&ﬁ this

method ie net so sultable as some othors, yot it appe

e s Lo be widely used, and with a correction may be
gonsidered Lo give suffﬁ@i@nﬁly,gaaﬁ?atg.rﬁgultﬁ.fégvj
the purposés requir@@‘

The botile method of E&lliaiﬁ aava gai%& %??:

‘raaaltﬁu 1% must be. vamambaraa that & considerable
Lank Valne waa ahtaia&a, and aaanréimg t&‘waiﬁia, this

amﬂmnx daaxaaaaa ag the %atﬁi& ia\ﬁﬁﬁﬁ‘ vlﬁa ﬁﬁﬁ?a@t$

from the uﬁ%ﬁf?ﬁaﬁﬁ of the methed eansid@fahlm. 1
aﬁﬂﬁ%iﬁm, the @vapa ration of thg aloehol and the filt#
ws&&&ﬁ of ths insoluble material which cowes from the
glass; are operations wﬁiah.%ake some time. It has,
 haaides the objeetion that 1& is @ ite uaalaaa for any
eaa@iéarahla quantity of liguid.

o e A e S

%alf‘ﬁ methad Qf ﬁra&k;?nﬁ with Eiaﬁ
ansz, gave qite good results, but only when modified
by the addition of the sgid befors ?@ilﬁxing! However,

1 8ee no reason shy this ghould not be dones The methc
od is spewrate, rapid,free from cffect on the ﬁiﬁﬁﬁ,.{
vessels, and hes mneh to recommend 1t 1t sould gwﬁ# ':
ably be used with aueaeﬁ@ on falrly large emounts of
1lguid also.

i e o i



The iodemetric method, after modificatien,.

gave satisfactory resulis, and wag found to work

g ite well wiith a lerge voin me of licuids A ﬂisti}&-
até from animel orgensg might quite conceivebly cont-
ain bodies which would react with lodine, however, 86
ghat this method wowld be opem to some criticism, for
that purpose., For ordinary assay wqu,w§gﬂwauld be
,,gwafarabia. 1 should think, to the mnﬁh diseussed |

.~ volumetric method

A i S SR Y e e . S ol

The couparative series of tesis, using
_ons common golution ig int.eawama% and serves to -
 ghow which methode are the gost reliable. It was a
 _matter of interest ta aa& that, at least four or five
of the metha&s 1iat$d in the %ﬁb&a {undey Ex@erimﬁnhal

Work) which wetbods @we all menbioned in the Xi%erakurﬁ,

iﬁ&inﬁ~m&@hﬁﬁ'ﬁgﬁ
modified before geod resulis could be obtelined, and
tmﬁrzina &ﬁa% methﬂﬁ.haﬁ to be éhaﬁga& si&aﬁﬁlyg\wha
refiﬁxing math@a usiug aleohdlie aluaii wae not cap-

were not relisble ag they sioods The

able of imp%@vamﬁnt, exzcept by meking %ks ennﬁaraiaa

. under présaura@ The method of de%ermiag the farmi@

| ‘m@,;,- afier refiuxing with Mgl could not be improved
1@&@@95_33 tr&ating in the cold, and even then w8 3§$f
ﬁéﬁﬁiﬁﬁﬁﬁﬁ satdsfee tory. ?h&'&@lﬁmetéip method of
Gﬁﬂﬁierag‘gave,yaﬁhﬁr doubtful results, and better
results were obtained at room temperature and using




Y

8 Little larger excess of /10 podal
st i o A it o 5 W

- The methods conpldersd fairly sotistsat . _\
then, were those glven ia the teble under Colwmns (1),
£$3: £9),(31),mmd (13). o )

. The writer's modification of Arahang

reisky's
sthod, ﬂjvﬁn in Column {4) 1s a 1ittle low,and 1% haa
: jféreé.ta ne th&% p@rhaps the cazeiua foruate pr&gant,
after addition of the 0ag0,, uzy be docomposed ta & axa

ight extebb, in an analogous wey te thal of &g.favmaﬁﬁg
but to & much less extent

The sverage value éf the five setdsfagtory
’ masuzts iﬁ found ta be 92;5@? whﬁeh ‘may be teken ns tha
éesraa af ynrity aﬁ zba $amy1$ mge&%

B O .






SIMHARY" .

i (1) Archengelsky's method of é@ﬁefmiﬁéﬂg ehlorel hyde
rate in organe end tissues, hae been mod iried to
. give mava roliebls resvlis, Ragu ?ts vy ﬁhc old
\ @kmathmd "amwgd from 100 to 15073 by tﬁa new m@thmé,

uniform results, about ) to 17 low ers amsmem .
T It iz suggested mm%a the ammzmmw
 mesd mot be quite so loms, Y- @ hours, instesd ef‘

L 12- 205 o
" xippenberges's method is dlscussed and

- .%mpax‘eé w:{.m Archangelsky's mothods | ‘
(EI ; nination of formie : 2514 afte r reflux-
' ing vith g6 is wireliehls as Mg formate is unstable

at the bolling bompovabure: Low resulis are alvays
(ﬁ)'

luxing with aleoholic alksli and ewbseguent é@w‘.:{i;‘??%.
ination of chlorids; were confirmed. |
(4}  The desempositien with Zine dust was i‘wn& t¢ be
~ incomplets in twenty minutes, bub pood results wers
 obtained when sllghtly modified] e
(8)  The method of decompositlor with alcoholie a}.kmi
. um‘iex* prosiurc gave good resuliss .
{6) The &;:mwze method of %mg.:pw wag found m gws
~ low resukts, but was modifisd 0 ovoreome the inbers

- of mi‘» ,'




e

The vokamstrie nethod fer fthe doterminsiion
of the formic egid preduced by the action of ,’ |
B/10 cuustls soda, waz found to give guod res-
ults, if & feirly lerge excese of alkali was
added, and if doze ot Poom temperaiire.

Garnder's method indlcated i,ha,& the
nge was bordly complets belov 1590, and

when using only & small excoss of alkali,

shomar i SO o sk i
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